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NATIONAL DEVELOPMENTS 


"GALAXY'--CHINA'S FIRST SUPERCOMPUTER 
Beijing RENMIN RIBAO in Chinese 5 Jan 84 p 3 


[Article by correspondents Ma Wangxing [7456 2598 2502] and Chen Zujia [7115 
4371 3946]: "'Yinhe' Sparks [lluminate China--On the Birth of China's First 
100 Million [Operations Per Second] Computer"™] 


(Text] The Milky Way Galaxy in cosmic space is vast beyond comparison. Astro- 
nomers calculate that it takes 100,000 years for light travelling at a velocity 
of 300,000 kilometers per second to travel from one end of it to the other. 

The Milky Way Galaxy contains The solar system as a star cluster. In turn, 

the solar system contains the Earth as a planet. 


In the world of computers, if we were to take a minicomputer to represent the 
Earth, then a large computer would represent the solar system, and a super- 
computer would be the Milky Way. 








ox? he, Air o/ 
4 ae west % ge?, 
o < ig Sods ta 
; eh, oe ee Pe Oy 


‘i oo, Mate’ 
Pde. De. he vf 
Rh + om be o + _s* 


¢ ‘, 
¢ 
$ 


ce mid ' yt ee 


ng 





7 





~~ > 


Figure showing China's first supercomputer 








Now, China's first supercomputer, named ‘Yinhe' ('CGalaxy'), came into being at 
the National Defense University of Science and Technology [NDUS&T] after test- 
ing by the State Technical Appraisal Group. 


The testing was rigorous and complete. Several dozen computer experts from 
all over China were kept busy for more than half a year. They submitted many 
difficult problems in order to test each individual component of the ‘Yinhe' 
computer, particularly the performance of the more esoteric, rarely-used 
components. ‘Yinhe' was able to withstand the tests. 


To compute some problems in science, the solution for a single parameter would 
require 70 hours of continuous operation using a computer capable of a few 
hundred thousand operations per second. There is no telling how Long it would 
take to do the calculations for ten or a hundred different parameters and then 
to optimize the program. On the ‘Yinhe', the central processor requires less 
than 10 minutes to do the computations for a single parameter. The comrade 
responsible for posing the problem was astonished and thought that the calcula- 
tions were incomplete. However, the data output by the printer clearly indi- 
cated to her that the results had been calculated and were completely accurate, 


In order to conserve fuel, the Anshan [ron and Steel Company needs to carry 
out theoretical calculations of the distribution of the air flow in the blast 
furnace, and they cannot carry them out using mini- or medium-sized computers, 
Accurate results can be obtained very quickly, however, if the ‘Yinhe' is 
used. 


Altogether 26 tasks of this nature were used to test whether the ‘Yinhe' was 
operating correctly. The calculations for each task were carried out three 
different times; the results were completely identical and the precision of 
the calculations met the specifications. 


TAKING THE PROBLEM BY STORM 


In March 1978, the arduous task of designing a computer capable of 100 million 
operations per second (100 MOPS) was assigned to the National Defense Univer- 
sity of Science and Technology. 


During the last 20 years, the National Defense University of Science and Tech- 
nology had developed several generations of large and small computers of 
various types, but the work on a vast system capable of 100 MOPS was a first, 
The staff dreamed longingly of having their own computer capable of 100 MOPS 
to help with China's modernization, and were inspired to "go all out to pro-~ 
duce a 100 MOPS machine." 


Once the research was under way, all types of complicated technical problems 
surfaced. 


One of the critical tasks in developing the ‘Yinhe' computer was to design 
the overall architecture of the mainframe. 


The NDUS&T sent out Investigation and Research Group many times to all parts 
of the country in order to gather extensive information and materials from 








both China and abroad. This was an extremely demanding and laborious task. 
The submission of the first complete design was accompanied by much heated 
debate. after which a consensus was reached that the design was not advanced 
enough. It was thus scrapped and they went back to the drawing board. 


Blazing new trails is the lifeblood of science. The scientists and technicians 
at the NDUSS&T were uncompromising in their pursuit of new technology. They 
eventually came up with an overall architectural design incorporating the most 
advanced technology available both in China or abroad. This design was ap- 
proved by several domestic computer specialists. 


One of the distinguishing features of the 'Yinhe’ is its large memory. Work on 
the design of the memory was led by Associate Professor Chen [7115], director 
of the Memory Laboratory. He had never designed such a large memory before. 
The difficult design problems loomed like a mountain in the minds of Associate 
Professor Chen and his coworkers. What type of circuits should be used? How 
can the data required by the arithmetic unit be sent out in the shortest time 
possible? Associate Professor Chen poured all his energy into designing the 
large-capacity computer memory, and the problem was resolved in a highly 
satisfactory way. 


Because the central processor operates at high power, an efficient cooling 
system is required to keep the components from overheating. The time between 
central processor failures can be doubled by reducing the temperature by 10°C. 
Heat dispersion and ventilation are closely related. The three comrades in 
the Architecture Laboratory became responsible for this designing task. Since 
they had not initially specialized in this area, they had to learn as they 
pushed ahead. They studied books on heat transfer, fluid mechanics, and 
mechanical engineering on the job, and repeatedly conducted numerous experi- 
ments obtaining hundreds of usable data. Their design for the ventilating 
heat dispersion structure was simple and effective and easy to operate, and 

it more than met the original specifications. 


In order to optimize speed and save time, the scientists and technicians at the 
NDUS&T simultaneously developed several measuring and testing devices during 
their work on the ‘Yinhe'. The central processor in the ‘Yinhe’ contains more 
than a hundred types of multilayer printed circuit boards. Each board is 
densely packed with circuits and contains small holes scattered over its sur- 
face. Some of these lines and points must be connected, while others must be 
left unconnected. How is one to do the test measurements? At least three 

days would be required for each board if the checking were done manually, 

point by point. At least five years would be needed to complete the measure- 
ments of the printed circuit boards of the computer, and there would be no 
guarantee that the boards were of high quality. Director Li [2621], of the 
Automation Laboratory leading some ten technicians, developed a set of conduct- 
ing circuit board testing devices which met the level of international stand- 
ards. 


A single board can now be tested in only ten seconds. 


A foreign expert is said to have incisively described the computer profession- 
als' activities in two phrases: take infinite pain, and rack one's brain. 








Armed with their enthusiastic determination and willingness to perform this 
painstaking and mind-racking work, the scientists and technicians at the 
National Defense University of Science and Technology surmounted every kind 
of theoretical, technical, and production difficulty and broke through into 
the ranks of state-of-the-art world technology. 


STRINGENT STANDARDS 


The authorities stated clearly when the ‘Yinhe' computer work was assigned to 
the National Defense University of Science and Technology that high standards, 
high quality, and satisfaction of user needs must be attained. In the past 
several years, each worker involved in developing the 100 MOPS computer has 
been responsible for ensuring high quality. A Quality Control group was set 
up to monitor the entire operation, and design errors were eliminated at the 
blueprint stage by using three workers to carefully check the work done by one 
designer. Constant improvements were made in manufacturing and technology, 
individuals verified their own work and that of others, and everything was 
checked at each level. The components were tested systematically and rigorous- 
ly at each step. The workers and scientific and technical personnel involved 
in the design of the ‘Yinhe’ regarded the computer as if it were their own 
handicraft, the embodiment and refinement of the components that they had de- 
signed and manufactured. Their first concern was for quality in order that 

the "Yinhe' computer might meet the component standards specified by the state. 


The quality of the logic design of each component in the central processor was 
crucial in determining whether or not the computer could perform 100 million 
operations per second. This design required advanced theoretical studies, and 
many types of tests were needed to verify the design. Design standards and 
signal transmission protocols had to be established before the actual design 
work was undertaken. On the basis of an extensive theoretical analysis, 
scientists and technicians at the Three-Stage Control Research Laboratory 
experimentally tested and proposed a set of preliminary design standards and 
signal transmission protocols. The logic design was completed by the start 

of 1980 and work was begun to implement it. 


While this was going on, new results from the experiments in the Circuit 
Laboratory and from computer simulation experiments became available. These 
findings were used by the Three-Stage Control Laboratory to amend the original 
specifications. Associate Professor Zhou [0719], director of the laboratory, 
organized a group of workers from all parts of the laboratory to go over the 
original design with a fine tooth comb to make it conform to the new specifica- 
tions. The circuitry of the central processor of the ‘Yinhe’ computer con- 
tains more than a million paths, and one can imagine how laborious and tedious 
it was to check and debug the processor, path by path. The examination reveal- 
ed that the design of the instruction controller and vector registers were 
faulty. Associate Professor Zhou and his comrades acted quickly to perform 
"surgery" on the original design. This involved much painstaking, brain- 
racking work in which old solutions had to be discarded and new ones found. 
Only someone who has actually gone through such an experience can fully appre- 
ciate the long hours and the exasperating difficulties. Without grumbling, 

the responsible designers would take a design and modify it, and if that didn't 
work they would try again until the requirements were fully met. 











The multilayer boards form the heart of the ‘Yinhe’ central processor. Each 
board is only as large as an issue of the RENMIN WENXUE [People's Liberature, 
7" x 10%") magazine and its surface is crammed with circuits and components. 
Each board contains at least 1000 bonding pads and in some cases as many as 
3000. Each bonding pad is less than half a grain of rice in diameter; there 
must not be any false connections, yet the solder must not be spread onto 
other parts of the circuit. The precision that this work requires is comparable 
to that of Hunan embroidery done by female workers. 


Guo Xiaoping [6753 2556 5493] began working at the computer plant in 1978 after 
graduating from school; she had never had any prior experience with soldering. 
So what did she do? She concentrated her efforts on learning diligently. When 
she was free she would observe the master solderers at work, and while others 
were on break she would sit absolutely still and practice seldering on discard- 
ed boards for hours at a time. On the way to and from work, she would silently 
recite to herself the operating rules. Her determination paid off handsomely. 
She did not miss a single connection in any of the 47 boards which contained 
some 120,000 bonding pads. Of these, 45 boards were first class work. Each 

of the other 2 boards contained a solder overhang and hence were of second 
class. The soldering quality was the best in the plant. In 1980 she was 
judged to be an advanced worker, and in 1982 she was commended for meritorious 
service (third grade). 


We have yet to report to the reader about the development of the mathematical 
subroutine system, which is among the ‘Yinhe’ programs most frequently employed 
by users. Of the 10 mathematical subroutines examined, 7 were judged to be of 
international advanced level; although the remaining 3 programs met the design 
norms, their precision was judged to be somewhat inferior to prevailing inter- 
national levels. 


Some comrades chought to themselves, "Well, we've gotten this far with the 
program and it's good enough." However, the comrades in the Computer Methods 
Group of the Software Research Laboratory responsible for writing the programs 
were not very satisfied. They strove to constantly improve their work and set 
the highest standards for themselves. After the examination, everyone analyz- 
ed the software with great care in order to find out the causes of trouble, 
and repeated tests, using the simulator, were performed. After more than a 
month of intense work, the performance of the three somewhat inferior programs 
was raised to international levels. 


STRONG GENERALS AND FINE TROOPS 


In 1978, when the ‘'Yinhe’ project was started, the team of scientists and 
technicians participating in the research was young and inexperienced. 


Nevertheless, this was a team capable of putting up a good fight. Everyone 
cooperated closely and supported one another. They were quick to address 
difficulties and slow to accept credit, and they worked selflessly, putting 
the interests of the country above those of family. These were the key 
ingredients which enabled this team to make such progress. 











When the ‘Yinhe' computer hardware was tested in August 1981, a problem that 
had been overlooked during the design stage was discovered in the operation 
control unit. What should be done? The comrades in the Operation Control 
Group quickly proposed several design modifications. These modifications re- 
quired the addition of several components, which would have been quite diffi- 
cult. It was because "a slight move in one part could affect the situation as 
a whole!" If poorly done, it could affect the debugging of the entire system. 


The group leader of the Memory Controller group, Associate Professor Yang 
[2799], participated in the discussion meetings on how to modify the hardware. 
Although he was not involved in the design of the arithmetic control unit, the 
arithmetic, memory, and instruction control units work together in the central 
processor and form a single entity. A remarkable willingness to come to the 
aid of individuals when problems arose pervaded the entire 'Yinhe' project. 
Associate Professor Yang made a careful study of the problems with the arith- 
metic control unit and of the design modifications. He discovered that the 
trouble lay with the arithmetic control unit, the problem could be corrected 
simply by adding some lines to the memory controller and slightly modifying 
the instruction controller. This would involve much less work than modifying 
the design of the arithmetic control unit. He voluntarily reported his find- 
ings to the laboratory directors, who along with the comrades of the Design, 
Command and Control Unit gave him their full support without hesitation. The 
problem was solved without difficulty by placing the general interest first, 
by not shifting responsibility onto others, and by not disputing over trifles. 


During each of the year-end final merit appraisals of worker performance, many 
comrades voted for lecturer Li of the Automation Laboratory. Each time he let 
others get the credit. Last year, many comredes again suggested that he be 
given a certificate of merit third class for the contributions that he made 
together with another comrade in developing the circuit board tester. He con- 
tinued to demur, saying: "I didn't do anything I shouldn't have done as a 
Communist Party member. There are cther comrades who have done better work 
than I. I am greatly heartened just having my work recognized." He once 
again declined the honors. 


Many of the people involved in the research were mothers with young children. 
They had to shoulder the double burden of being both researchers and house- 
wives. Lecturer Wu [0702] of the Software Research Laboratory had two children. 
The older one was only 10 years old. Last year, her husband was away to study, 
so that all of the household responsibilities fell on her shoulders. At that 
time the research was proceeding at a hectic pace and often required overtime 
at night. Her coworkers considered her difficult situation and agreed that 

she could come to work at night after the children fell asleep. However, 
scientific missions wait for no one, and sometimes it was necessary for her to 
be present before the children had fallen asleep. In view of her scientific 
responsibilities, the mother felt that she had no alternative but to lock the 
children in their room and hurry off to the computer building. 


During the past several years, director Zhang [1728] of the ‘Yinhe' Computcr 
Laboratory has been responsible, in addition to completing his research work, 
for directing a group of 15 technicians and 30 young workers. This group has 








done the wiring for 190 different types of pinboards as well as several hundred 
thousand lines of instructions for the photographic program. This task is 
tedious and requires a lot of work. Due to exhaustion, Mr. Zhang's tubercu- 
losis relapsed. His superior learned of this, and personally arranged for him 
to go to a Beijing hospital .or treatment. However, Mr. Zhang considered that 
things at the laboratory were so busy that if he left, the others would have 

to work even harder to take up the slack. He therefore declined his superior's 
concern and insisted on remaining at work. 


During the hectic days when the 'Yinhe' was being developed there was only one 
thought in the minds of all the comrades: To do their utmost to make the 
"Yinhe' a reality. 


PLAYING TOGETHER TO WIN THE LIMELIGHT 


When you enter the bright, spacious room housing the 'Yinhe', everything seems 
fresh and new. The central processor is shaped like a cylinder and stands up- 
right in the center, valiant and heroic in bearing, full of power and grandeur. 
As they look at the bright, clean, ingenious system sitting gracefully in the 
hall, the comrades at the National Defense University of Science and Technolo- 
gy particularly have fond thoughts of their comrades-in-arms outside the core 
group who also struggled with them to create the ‘Yinhe'. 


During the development of the ‘Yinhe', several fraternal worker groups extended 
their active assistance. Some 20 groups, including Hunan University, Hunan 
Teachers’ College, Fudan University, Wuhar University, the Ministry of Space 
Industry, and the Information Institute of the National Defense Scientific and 
Technological Commission, detailed essential technical personnel. 


Speaking of these detailed participants, comrades at the National Defense 
University of Science and Technology told us many storeis about them. They 
stayed together with the comrades from NDUS&T in the computer lab, reported 
for all-night shifts, nibbled on bread, came to grips with theoretical and 
technical problems, held brainstorming sessions, and never held anything back 
or gave a thought to personal gain or loss. 


Guo Zihua [6753 5261 5478], Computer Department of the Hunan University, is 

a middle-aged lecturer. She has been engaged in research on vector processors 
[?] since 1979. Whenever she came to the NDUS&T to use the computer she would 
have to leave home at the crack of dawn and make three transfers to get to the 
University. She would buy a piece of bread for lunch. When problems develop- 
ed in her computer work, she would lie awake sleepless until the wee hours of 
the morning. At that time, work on selecting a new associate professor was in 
progress at her school and she was invited to apply for the position. However, 
since in her judgment her scientific research would conflict with her teaching 
hours, she voluntarily gave up this opportunity for advancement. Today, the 
vector processor developed by her and her fellow researchers hs already pas- 
sed evaluation. 


Yu Longsheng [0151 7893 3932] was a lecturer at Hunan Normal College during 
the time he was involved in the work on developing a standard mathematical 








subroutine library. In 1981, because of domestic difficulties, he was re- 
assigned to work in Jiangxi. Upon leaving Changsha, he brought his old work 
with him in Jiangxi. He taught school during the day and made time to carry 
out his work on the ‘Yinhe' at night. 


In early 1983, Yu Longsheng was just preparing to buy some coal and some food 
for the Spring Festival, when the NDUS&T notified him that he was to be a men- 
ber of the joint team testing the 'Yinhe'. He immediately dropped his family 
concerns and took the next west-bound train. Upon reaching the guest house he 
deposited his baggage on his bunk and made off for the computer building. 


Changsha, in early spring, is dark and rainy for days on end. Sometimes it is 
colder indoors than outside. Yu Longsheng had contracted tuberculosis and 
pulmonary emphysema before. The cold weather made him subject to fits of 
coughing. One day his coworkers discovered blood in a spittoon. When 
questioned about it, Yu Longsheng simply laughed it off lightly, saying "It's 
nothing, it will go away in a few days." In the evening, comrades from the 
NDUS&T took some nourishing food along and went to visit Yu Longsheng at the 
guest house. He was not there. They searched upstairs, downstairs, and all 
over the guest house for him in vain. When they came to the computer building 
they found him busily immersed in work. The program which Yu Longsheng wrote 
was tested and found to meet the specifications with respect to both quality 
and precision. During those two years, no one can tell how many extra hours 
he worked on the 'Yinhe" or how many sleepless nights he spent, but it is 
known that he did not receive a penny in overtime. 


The people there also told us an anecdote involving a honeymoon in the 
laboratory. Xu Ming [1776 7686], Automation Laboratory of the National Defense 
University of Science and Technology, got married in July 1982. His wife, 

Qiao Lixin [0829 4539 2450], class of '77 of the University, is now an assist- 
ant professor at Beijing Industrial University. Originally, young Xu's parents 
wanted them to first get married in Xian, then to visit his father-in-law in 
Beijing, and then go to see his mother's brother in Canton. Little journeys 

of this type are quite fashionable among today's youth. However, young Xu was 
not able to leave his work on developing the 'Yinhe', and there was no choice 
but to have a simple marriage ceremony in Changsha. Later that night, after 
the guests had departed one by one from the bridal chamber, Xu Ming asked, 
"Lixin, what are you planning to do this month?" 


"What do you think I ought to do?" She asked deliberately. The young couple 
looked at each other and smiled. 


The next day the two, old schoolmates/and newlyweds, went together to the 
laboratory and joined in the intense battle. Like everyone else, they worked 
straight from afternoon until late at night. For more than 20 days there- 
after, until the project completed a particular phase, they did not miss 
spending a single day at the laboratory. 


Since space is limited, we must bring this report to a close. The concern for 
the general good, the selfless service, and the willingness to work hard and 
endure hardships which we found among China's educated worker class is indeed 
to be respected and cherished. 








The 'Yinhe' computer is the result of complete cooperation among the designers, 
manufacturers, and users and is a monument to the intelligence of the Chinese 
people. 


The 'Yinhe' will be a powerful tool in China's four modernization and recon- 
struction. 


The creation of the ‘Yinhe' is a glorious event for all of China. 
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COMPUTER'S ROLE IN CHINA'S INDUSTRIAL ADVANCEMENT 
HKO91146 Beijing QUANGMING RIBAO in Chinese 2 Mar 84 p 3 


[Article by Huan Xiang [1360 6763]: "Catch Up With the Industrially Advanced 
Countries"--First paragraph is GUANGMING RIBAO introduction] 


[Text] This article is a summary of the speech made by Comrade Huan Xiang at 
the Spring Festival academic forum sponsored by the China Research Society on 
the Future on 29 January 1984. Having analyzed the developing trend of the 
world economy, the author points out that in catching up with industrially ad- 
vanced countries, we should not "trail behind others at a snail's pace," or 
"follow others at an equal distance," but should bypass some traditional de- 
veloping stages. From now on, it is necessary to devote major efforts to de- 
veloping knowledge and technology-intensive industries by focussing on com- 


puters, biotechnology, and fiber optics communications. 


At present, there are diversified forecasts on the future of the world economy, 
some optimistic, other pessimistic. In my opinion, looking at the conditions 
from various aspects, in the next 10 years and more, the growth rate of the 
economy of the Western world is likely to be low, around 2 or 3 percent, and 
it is unlikely that the situation of long-term, chronic depression can be 
shaken off. The golden age of the 1960s is not likely to reappear. This is 
one aspect. Another aspect is that, looking at the condition of our country, 
our present path of economic construction is correct, as is our approach. So 
long as we are able to continue to persist in reform, and to refrain from 
going backward, while carrying forward the advantages and avoiding the disad- 
vantages, as well as doubiing our efforts, then it will not be impossible for 
us to catch up with the industrially advanced countries by the end of this 
century. 


In the next 10 years or more, the trends of the world economy forming into 
blocs and of protectionism will become more and more intense. Such a condi- 
tion will be at once advantageous and disadvantageous to us. But how to grasp 
and make use of the situation, developing the advantages while avoiding the 
disadvantages, depends on how we do our work. 


In the next 10 years or more the development of science and technology, taking 
the computer 3s its core, will enabie the social productive forces to achieve 
a great breakthrough. Computers in the United States are beginning to permeate 
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and transform all trades. Japan is “building the country on the basis of tech- 
nology," and plans to greatly promote the development of computers. The EEC 
has founded an electronic community to develop electronic technology. All this 
illustrates that the next 10 to 15 years will be in age in which computers will 
be used to transform the industries and economies of various countries. All 
industrially advanced countries, including the Soviet Union, will march forward 
in this age. The Soviet Union criticized cybernetics and information theory 

in the past, saying that they were anti-Marxist heretical ideas. In recent 
years, however, they have found that they made a mistake in the criticism, and 
have done a lot of work on the application of cybernetics and information 
theory. All this is a challenge, but at the same time a good opportunity for 
us. In the next 10 years or more, so long as we come to grips with the oppor- 
tunity for development, it will be possible for us to catch up with less effort. 
The focus of our development should be on the computer, and in addition, on 
biotechnology and fiber optics communications. 


Some new rising industrial countries and handicraft industry countries are be- 
ginning to devote attention to arming themselves with the application of com- 
puters. Brazil in South America is doing so. India also is promoting the de- 
velopment of computers as a major component in its national construction plan- 
ning. South Korea has worked out a 10-year development plan for the computer. 
The computer is developing fast in Singapore. Australia and New Zealand depends 
on Singapore's electronic technology. Taiwan--a part of China--has concen- 
trated funds on developing micrvelectronic technology, and has founded the 
Xinzhu Science Area. Hong Kong industrial circles have suggested the founding 
of a development center for computer technology. They are all devoting major 
efforts to developing technology-intensive industries and are engaged in re- 
arranging their economies. This trend cannot but arouse our concern and 
attention. 


What are we to do in the face of this situation? 


One approach is to give priority to developing traditional and basic industries, 
doing things steadily and surely and only as a later step will we promote know- 
ledge and technology-intensive industries. I am against such an approach. 


I hold a different opinion, namely, that it is possible for us to bypass some 
traditional stages in development and catch up with the advanced countries. I 
feel that if we make the level of the late 1970s and early 1980s of the 
Western countries our target, then by the end of this century, the Western 
countries will have further developed, and we will still be left behind, and 
China will always be labeled as being backward. We regard such catching up as 
“trailing behind others at a snail's pace," and the Japanese call it “catching 
up at equal distance." Only by devoting major efforts to developing knowledge 
and technology-intensive industries now will we be able truly to catch up with 
the industrially advanced Western countries. 


1. We have been late in attacking this problem; therefore, we must hurry and 
be firm in attacking it now, paying no heed to opposing opinions. It is im- 
perative to develop the electronics industry and to promote knowledge and the 
technology-intensive industries and not to hesitate in spending money. 
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2. It is necessary to have a clear direction in the application of computers, 
but it is necessary to link this with other industrial capital, making overall 
plans and taking all factors into consideration. In our country, there is 
plenty of scope for achievement in developing computers, biotechnology, and 
fiber optics communications, but this does not mean that no importance should 
be attached to technological development in other fields. Importance should 
also be attached to labor-intensive studies. However, in handling relations 
among various industries, special attention should be given to the backbone 
role of the computer in the technolgoical] revolution, and to the question of 
which industries should be armed with and transformed by the computer. 


3. Regarding the development of the computer industry itself, the focus should 
be on the development of components, integrated circuits, and software. There- 
fore it is necessary to understand promptly the trends of the world economy, 
trade, market, finance, and other aspects. 


4. Computer development should be linked with the technological innovation 
we have been working hard at. Specifically, it is necessary to link it with 
information systems, automation systems, and other systems of the machinery 
industry with the computer being a powerful force in our technolgoical innova- 
tion and in raising our capability for competition. 


5. The development of the computer is not simply for the computer industry 
itself, but will also benefit other industries. Therefore, it is also neces- 
sary for us to establish a highly efficient international information system. 


6. It is necessary to select an appropriate site to set up a center of scien- 
tific research, production, and education, like "Silicon Valley" in the United 
States. Research centers, universities, and factories should join forces in 
building China's own "Silicon Valley." 


7. Reform must be carried out in the educational system. In industrially ad- 
vanced countries, technology is renewed every 5 or 6 years. Our workers, en- 
gineers, administrative personnel in factories, and managers of enterprises 
should acquire “flexible minds," and be able to adjust to new changes, new 
technolgoy, and techniques. Our education should stimulate the people's cre- 
ative spirit and power of thinking. 


8. It is necessary to emancipate the mind. At present, we have many advan- 
tages; however, conservatism, fear of difficulties, fear of failure in solving 
employment problems, and so on should all be overcome, 


9. We must have a plan. We should show initiative but we should not rush 
headlong into mass action and there should be unified leadership. 


10. The policy toward intellectuals must be carried out. The policy adopted 
by the CPC Central Committee is far-sighted. However, there are still many 
problems, whic:: restrict the development of the creativity and initiative of 
the intellectuals. Such a condition is abnormal and should not be allowed to 
continue, 
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ENTERPRISE HEADS TO STUDY COMPUTER KNOWLEDGE 
HKO71018 Beijing JINGJI RIBAO in CHinese | Mar 85 p 1 


[Report by Wu Jiayong [0702 4471 2837]: "Managers and Directors of 3,000 
Large and Medium-Sized Enterprises Will Be Trained for Computer Knowledge in 
June ] 


[Text] It has been learned from sources in the State Economic Commission that 
in order to ensure the application and development of advanced technology and 
enhance the capacity of enterprise leading cadres, the State Economic Commission 
and the Chinese Association for Enterprise Management will begin to run some 
training courses on computer knowledge for managers and factory directors of 
large and medium-sized enterprises in June this year. Managers and factory 
directors of 3,000 large and medium-sized enterprises throughout the country 
will receive training in turn within 3 years. Through such training, these 
enterprise chiefs will have a command of basic knowledge about computers and 
will learn how to computerize their management, design, and production. 


Some universities, colleges, cadre schools, and local associations for enter- 
prise management in Beijing, Tianjin, Hebei, Liaoning, Heilongjiang, Shanghai, 
Jiangsu, Anhui, Shandeng, Hunan, Hubei, Guangdong, Sichuan, and Shaanxi wil! 
also run computer training calsses as will some economic departments in the 
State Council and large-scale enterprises (such as the Shoudu Iron and Steel 
Company and the Automobile Plant No 2). It is hoped that all cadre schools at 
the provincial level which have necessary conditions can run this kind of 
training course. The first phase of this training program will involve 20 
units, and the length of training will be 1 month. It is expected that this 
training course will be run two or three times this year. People admitted to 
the training course should be factory directors or deputy directors, who have 
received higher education, from enterprises which have accomplished enterprise 
consolidation and passed an acceptance test and which have begun or will begin 
computerizing their management. 
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RENMIN RIBAO ARTICLE ON DEVELOPING PRC COMPUTER INDUSTRY 
HK260311 Beijing RENMIN RIBAO in Chinese 21 Nov 84 p 2 


["Work Research" column by Mao Zhihui [3029 2535 0565]: “Several Problems in 
the Development of China's Computer Industry") 


[Text] Problems on how to usher in the new technological revolution, how to 
accelerate the development of the computer industry, and how to equip a)! 
sectors of the national economy with microcomputers are not simply technica] 
questions. At the present stage, the study and solution of some economic 
problems are even more urgent and more important. 


1. Reducing selling prices and improving marketing methods. A computer 
system even if it is a microcomputer, usually costs more than 20,000 yuan. 
Thus, ordinary small and medium-size enterprises without enough money can only 
"dismiss with a sign the idea of buying a set." Thus, the departments respon- 
sible for the production of computers should strive to cut cost, reduce their 
selling price, sell more products by lowering prices, and improve marketing 
methods. The computer is a technology-intensive piece of equipment. The 
practice of “cash on delivery" is not applicable in the selling and buying of 
computers. It is suggested that the practice of paying for computers by 
installments should be adopted. The buyer should be responsible for the bank 
interest for the period between the due date of the first installment and the 
due date of the iast installment. Of course, it is also necessary to 
strengthen technical support, per-sales technical training, and post-sales 
application and maintenance. In this way, units using computers will be free 
of worries and units responsible for the production of computers will have 
funds for development and be able to open up new markets. 


2. Encouraging the electronic computer industry to develop new products. The 
electronic computers are different from light industrial products and textile 
products. They are also different from ordinary machines in that its produc- 
tion is costly and requires a long trial-production period. Thus, units 
responsible for the production of computers frequently need loans from the 
banks or higher authorities to allocate funds. Units responsible for the 
trial-production of computers usually cannot independently afford it. 
Computers become outdated very quickly. Thus, it is necessary to constantly 
develop new products and to have the financial support of the finance depart- 
ments and banks. It seems feasible to extend interest-free loans to units 
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responsible for producing computers and to exempt them from sales tax. It is 
necessary to appropriately encovrage those who have launched with remarkable 
success projects on the application and popularization of the computer and to 
greatly encourage those who hav- rendered meritorious service. In assessing 
the computer industry, it is necessary to pay particular attention to its 
social benefits, at least to its “immediate™ social benefits, that is, the 
economic benefits of units using computers. A computer plant in Nantong last 
year netted more than 5 million yuan. However, the workers of the plant did 
not receive any bonus for several months. This is not « unique case in the 
computer industry. 


3. Popularizing the application of the computer by various means. The 
Shanghai Municipal People's Bank has added a rental and loan service. This is 
@ good way to solve the problem of the small and medium-size enterprises’ not 
having sufficient fund to buy computers. The bank first buys the computers 
and then “rents” them to various units, which pay for them by installments. 
The ownership of the computers goes to the units using them upon clearing up 
of payments. This is a way to resolve the contradiction of the inadequate 
funds possessed by the suppliers of computers and those who need them. It 
should be popularized. 


It is necessary to establish computer application and maintenance centers, to 
gradually build China's computer service network, and to provide complete 
technical services in order to solve the problem of the inadequate technical 
power of the computer using units. In short, only by opening up channels and 
by freeing ourselves from the traditional relations between the buying and 
selling parties can we create a new situation in the application and populari- 
zation of the computer. 


In addition, it is also necessary to adopt some necessary measures to protect 
the computers made in China. There must be strict rules for importation appli- 
cations and approvals. We can also restrict their importation by taxation and 
other means. In importing technologies and facilities from abroad, we should 
focus our attention on those advanced technologies suitable for us. 
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Il. On How to Promote China's Periphera: Equipment Industry According to 
projections: In order to fulfill the requirements of quadrupling national 
product in industry and agriculture by the end of this century, the gross 
product of the electronics industry must increase six times, but the peripheral 
industry must increase 14 times. A 14-fold increase--what a figure filled 
with risk and opportunity this is! In order to achieve this 14-fold increase, 
the workers and staff in the peripheral equipment industry must be increased 
to 20 times what they are now, and what a vibrant and attractive occupational 
marketplace that will be! 


In order to promote China's peripheral equipment industry, and attain the 
requirements of a 14-fold increase by the end of this century, I consider it 
essential to adopt the following measures: 


1. Peripheral equipment must involve a multi-discipline science 


Its success does not depend on concentrations of labor, but it does rely 
on concentrations of capital and brainpower. Therefore, we must try our 
best to seek out the talents in the country. Set up related major fields 
at the universities, and conduct special training classes on the various 
types of peripheral equipment. Only in this way will we form technical 
echelons of a definite standard. It is essential to understand clearly 
that our most critical challenge is the training of personnel. 


2. Peripheral equipment for microcomputers should be the main goal 


It is the state's policy to give priority to the development of microcomputer 
applications. Peripheral equipment to fit these microcomputers needs mass 
expansion; and has the greatest potentialities in the market. Therefore, 
developing micro-peripherals for microcomputers and their applications carry 
a double-answer for one problem. They both show obvious economic benefits. 


3. A series of model registers should be set up at the state level to guard 
against blind development 


Draw up registers of models that are based on the national situation. 
Consider that production is one level, development is another level, and 
research is yet another level, with all levels to progress systematically. 
All chinese peripheral equipment standards must be brought closer to inter- 
national standards. Thus China's peripherals can be geared to the needs of 
various types of computers and equipped with various kinds of interfacing 
adapters, thereby standardizing the interfaces. Aiming at the state's needs 
to equip China's super-, large-, medium-, mini- and micro-computers, draw 

up specifications for peripheral equipment products, which are developed 
according to a strategy of producing many varieties in small batches, few 
varieties in large batches, in a fashion of a spiralling cycle of upward 
development. In drawing up model registers, one must not stray from reality: 
this means that the registers cannot be too numerous or complex, but it also 
cannot be that the fewer the better. In short, a model register should not 
hamper the initiative of the peripheral equipment industry, but should only 
become an asset to developmental achievements. 
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4. China's peripheral equipment industry should be reorganized 


A sound plan for satisfying the needs of every business and industry would 

be to place top priority on developing the products of OEM (original equipment 
manufacturer). The plants would be engaged in specialized division of labor, 
setting up every sort of peripheral equipment assembly firm, making each 
plant interdependent, but developing jointly and becoming substantially 
unified. 


5. A policy of "fostering but not sheltering" must be adopted for China's 
peripheral equipment industry 


We must have legislation to ensure the development of domestic products, but 
we cannot cover up the shortcomings of the weak, which must be systematically 
eliminated. Let poorly run plants having deficits go to bankrupt, which is 
the way to let us stress the fostering of those enterprises which are 
flourishing. 


Of course, initially there must be a policy of economic subsidies. At 
present, although Chinese-made peripheral equipment has won four national 
silver medals, still it has been difficult to popularize their use because of 
their high cost. For this reason, there is a need to have a policy of 
subsidizing the deficits of production plants. Similarly in the early 
stages, black and white TV production and quality to catch up; then the 
losses were receovered, thereby stimulating the development of Chinese 
products. 


6. The system of marketing, servicing and maintaining peripheral equipment 
should be reconstructed 


All peripheral equipment products are distributed both by computer service 
companies and manufacturing plants, but primarily by the former. Products 
of the model registry system must utilize Chinese products as top priority. 
With use, the level of quality will rise. This use will be encouraged by: 
further lowering taxes, stressing small profits but quick turnover, and 
adopting a policy of subsidies, in-home service, the organization of a national 
network of specialists in peripheral equipment; training personnel, supplying 
spare parts, and making the consumers really feel that using imported 
products is not as handy as using domestic products. Only then can the 
people's peripheral equipment industry develop rapidly. 


7. Scientific research and production should be established as an organic 
system 


The manufacture of peripheral equipment is very difficult, often involving 
such high-technology as extra-clean, extra-fine processing, extra-thin 
coatings, etc. Therefore, the peripheral equipment industry must have a 
scientific research base, establishing a system of “research and production 
as an organic whole,” and only then will we possess technical superiority. 
At the same time, we must exert our maximum effort, produce on a large-scale 
and specialize. Only then will we have the ability to compete. 
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8. The open door policies should be brought into full play 


All nations export their products which can compete internationally. So 

we have to do some importing, and in actuality computer equipment from 
overseas undoubtedly produces some distinct economic benefits. Our problem 
lies in how to gradually get on the road of increasing usage of domestic 
equipment. In my view, whatever domestic products can be made, and, 
moreover, made “profitably,” should be resolutely domesticized. Even if we 
import assorted items, we should integrate technology with trade, making 

this the starting point for upgrading our own peripheral equipment industry's 
technology. If we just import the egg-laying “hen,” we can reverse the 

trend of constant importation. 


Naturally, at the same time we are importing, we must still carry out domestic 
research and development, for only in this way can the imported “seed” in 

our domestic R&D “soil” take root, sprout, bloom and show results. In short, 
the bottom line is that we ultimately must rely on ourselves. A reliance on 
money cannot buy us a modernized peripheral equipment industry. When we 
import prototypes [examplary products?], we must rely on ourselves to digest 
them; those of us who go abroad for advanced studies must rely on ourselves 

to absorb what is studied; and when we invite specialists to guide us, we 

must rely on ourselves to master their directions. 
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PEOPLE'S DAILY ON DEVELOPMENTS IN ELECTRONICS INDUSTRY (1949-1984) 
HK270722 Beijing RENMIN RIBAO in Chinese 24 Sep 85 p 1 


("Facts and Figures" Column compiled from data supplied by the Ministry of 
Electronics Industry: "The Electronics Industry Has Entered the Sphere of 
Mulitple High Technologies” |] 


[Text] Over the last 35 years since the founding of the PRC, the electrouics 
industry has gradually become an independent and fairly comprehensive indus- 
trial base. At present, China's electronics industry has more than 2,060 
products which can be classified into at least 20 major categories. During 

the 35 years, China has turned out 185 million radios; 22.49 million television 
sets (of which 1.02 million are color television sets); 10.51 million tape re- 
corders; 33.54 million large and medium computers and mini-computer (sets); 
24,583 microcomputers (sets, including single board microcomputers); 1,232,500 
pieces of radio communications equipment; 8.15 million telephone switchboards; 
3,183,500 electronic measuring instruments; 196.39 million integrated circuits; 
5.96 billion discrete semiconductor components; and 47.54 billion electronic 
components. 


Since the jrd Plenary Session of the llth CPC Central Committees, the electronics 
industry has entered a new stage of development with its output tncreasin’ by 

a big margin. Between 1978 and 1983, the annual production of radios increased 
by 60.9 percent; of television sets, 1,200 percent; of color television sets, 
14,100 percent; and of tape recorders, 9,800 percent. In 1977, for every 

10,000 people in China, there were 3 television sets. But now, over 70 percent 
of urban households have television sets, and for every 10,000 people in the 
countryside, 200 have purchased televisions. In the last 2 years, new advances 
have been made in the production of electronic products used in the moderniza- 
tion and technical transformation of such areas as tndustrial and agricultural 
production, economic management, scientific research, culture, education, and 
the military sector. In 1983 China produced 360 large and medium computers and 
mini-computers (sets), an increase of 49.3 percent compared with 1982; 5,436 
microcomputers (sets), up 248 percent; 10,499 single board microcomputers (sets); 
up 84.2 percent; and 3,314,000 pocket calculators, up 88 percent. In addition, 
there war a fairly big increase in the production of communications equipment, 
radar navigation equipment, electronic instruments, and other electronic com 
ponents and accessories. 
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CHINA MAKES PROGRESS IN PRODUCTION OF IC CHIPS 
OW181345 Beijing XINHUA Domestic Service in Chinese 0114 GMT 14 Mar 84 
[By reporter Wei Guanglang] 


[Text] Beijing, 14 March (XINHUA)--This reporter has learned from the depart- 
ments concerned that there are encouraging signs in the research and production 
circuits (IC's) in China. The country is producine 850 varieties of integrated 
circuits and the batch production of large-scale integrated circuits has also 
begun. This is a big stride forward for realizing preliminary large-scale 
industrialized production, which indicates that China's technology in the pro- 
duction of integrated circuits has entered a new stage. 


The integrated circuit industry is a new industry that has developed rapidly 
since the 1960s. It is indispensible for modern electronic equipment and sys- 
tems. Its development is one of the important technological guarantees for 
China's realization of the four modernizations. An integrated circuit is an 
integration of components numbering from several dozen to 1 million ona 
silicon chip only several square millimeters in size. It replaces the discrete 
resistors, capacitors, diodes, triodes, and other electronic components, and 
thus reduces the size and the weight, stabilizes the quality, and lowers the 
cost of the equipment. 


China successfully trial-produced integrated circuits in 1965. Because of the 
decade of turmoil, the production of integrated circuits deve'toped slowly. In 
recent years, the state has strengthened the leadership and quickened the re- 

search and production of integrated circuits. As a result, rapid progress 

has been made in the domestic production of integrated circuits. The special 

characteristics are as follows: 


The output of these products has increased by a large margin, and varieties 
have also increased. The total output of integrated circuits produced in the 
country last year increased by 80 percent over 1982 and, in the first 2 months 
of this year, by more than 21 percent over the same period last year. Starting 
from scratch, China has already begun batch production of integrated circuits 
for computers, broadcasting and telecommunications, meters and instruments, in- 
dustrial control devices, and household electronic appliances. Current in- 
ternational technical standards are used in the production of nearly 600 vari- 
eties of integrated circuits. 
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Advances have been made in scientific research. China has basically mastered 
the manufacturing technology of large-scale integrated circuits. It has 
successfully trial-produced integrated circuit chips the size of a green bean, 
each having 10,000 components. It has also successively trial-produced or put 
into mass production such advanced circuits as 16 K dynamic memory, 4 K static 
memory, 1 K high-speed static memory, 2901 bipolar chip, and 4-digit microconm- 
puter. Gratifying progress has been achieved in the research on 8-digit micro- 
computer electric curcuits. All these have created the conditions for produc- 
ing microcomputers in China. 


Product quality has improved and the sales price has dropped. The acceptabil- 
ity of posterior process (Hou Gongxu [0683 1562 1645]) of the circuits for 
color television sets has reached more than 90 percent and that for the tube 
core of linear circuits about 80 percent. The finished product rate for cir- 
cuits for 4-digit microcomputers has also increased greatly. Last year the de- 
fect rate for integrated circuits produced by various enterprises reached 10 

to the minus-6th power per component hour; that is to say that of 100 integrated 
circuit chips working continuously for 10,000 hours, only 1 will be defective. 
Because of the improved quality of the products and the reduced prices over 

the past years, the prices for the circuits for television sets, tube cores for 
electronic clocks and watches, and switching circuits for meters and instru- 
ments are close to those of the imported counterparts. 
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BRIEFS 


LIAONING'S COMPUTER PROGRAMS--In order to speed up industrial reform, and 
raise industrial economic benefits and production levels, Liaoning Province 
has selected 20 successful computer programs for popularization among all 
the province's business and industrial concerns. These programs have all 
been notably successful in practical applications. For example, the Anshan 
Iron and Steel Company's blooming mill uses the DJS-131 minicomputer to 
control six soaking pits, which decreased the rejection rate by 40 percent, 
saved 10 percent on gas, and reached the Minister of Metallurgical Industry's 
energy efficiency standards tor advanced furnaces. The Dandong Institute of 
Electronics developed for the China Coal Mining Research Institute an 
automatic Jishi [1015 3045] plastometer base, which uses the 6800 micro- 
processor to measure coal plasticity. This permits both high-quality and 
low-quality coal to be properly allocated for use, and allows the use of 

a portion of the low-quality coal to substitute for the higher-quality. 
Temperature regulation is automated to a degree which surpasses the level 
of a similar Japanese instrument. The Shenyang Transformer Plant uses an 
ICMS/1 model computer for computer-aided design (CAD); a few people can 

now accomplish in a matter of days what it used to take dozens of people 
months to do. Last year they designed and produced 32 third-generation 
energy-efficient transformers, at an annual savings of 36 million kilowatt- 
hours (kwh). While popularizing the use of these programs, Liaoning will 
also develop a new series of programs to enhance computer applications. 
[Text] [Beijing JISUANJL SHIJIE [CHINA COMPUTERWORLD] in Chinese No 8, 

23 Apr 84 p 1] 12625 


OLDER COMPUTERS REBUILT--The Jiangsu Shazhou Memory Unit Plant is a small, 
communally-run plant with only 200 workers and staff members, and fixed 
assets of one million yuan. However, this village-run small plant is 
budding in the realm of high technology. The plant took advantage of its 
strong point of "a small boat is easily turned around" to do those things 
which larger plants did not want to do. With the help of concerned units 
they used semiconductor memory units to replace the original magnetic core 
memory units of Chinese-made computers, making these old computers which 
dated from the 1960s and 70s to be born again with a changed spirit and 

a restored youth. In the past, these computers have been unreliable due 
to the magnetic core memories, and would break down easily, not performing 
their intended functions. After they were refitted at the Shazhou Plant, 
these older machines’ breakdown rate decreased considerably. For example, 
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the 105-computer installed at the Changqing oil field was the first Chinese- 
made million-cycle computer. This refurbished computer could work around 
the clock for extended periods. Its internal memory section was functioning 
virtually trouble-free. Also, as another example, after the Qinghua 
University Library's DJS 130 computer was refurbished in March of last year, 
it has yet to break down, and the amount of maintenance required has 
decreased by over 80 percent. Some of these refurbished computers have 
been brought into play in China's priority pcjects, and have received 
commendations from central concerned leading departments. Now, the Shazhou 
Memory Unit Plant not only continues to convert the magnetic core memories 
for various types of Chinese-made computers, but also actively opens up 

new areas, preparing to enlarge the memories of imported computers, which 
will allow these imported machines to bring them into play on an even 
broader scope. [Text] [Beijing JISUANJI SHIJIE [CHINA COMPUTERWORLD] in 
Chinese No 8, 23 Apr 84 p 1] 12625 


XIAN MICROCOMPUTER: EXHIBIT-~A national exhibition and conference on successful 
applications of microcomputers will be held this November in Xian. The Lead- 
ing Group to the State Council's Office for Development of Computers and 
Large-scale Integrated Circuits has entrusted the responsibility for exhibi- 
tion arrangements to the China Electronics Society's Microcomputer Chapter 
and the Shaanxi Scientific Commission. The exhibit will display a selection 
of specific applications of microcomputers in such fields as industry, 
agriculture, medicine, science education, people's daily life, military 
projects, etc. They will be selected from over 2000 applications, and chosen 
on the basis of their being representative, advanced and worthy of wider 
practical application. The exhibition will employ a multimedia format, 

using actual objects as well as models, video recordings and photographs 

to explain to conference participants the necessity, urgency and reliability 
of popularizing the application of microcomputers in various fields. These 
exhibits will also point out the enormously far-reaching influence that 
popularizing microcomputers will have. Also during the period of the exhibi- 
tion, there will be a conference dealing with applications of the technology, 
and such related activities as technical cooperation, technology transfer 

and appraisal of results. [Text] [Beijing JISUANJI SHIJIE [CHINA COMPUTER- 
WORLD] in Chinese, No 8, 23 Apr 84 p 1] 12625 


ELECTRONICS INDUSTRY--Beijing, 1 August (XINHUA)--Since the PRC's founding, 
our country has developed an electronics industry, which can serve the most 
advanced technological developments, as well as mass-produce all kinds of 
household electric appliances. Currently, the country has the capacity of 
producing annualiy more than 400 large, medium and small-sized electronic 
computers, 30,000 microcomputers, 300,000 pieces of communications and navi- 
gational equipment, 7.4 million TV sets (including nearly a million color TV 
sets), 4.6 million recorders and millions upon millions of integrated cir- 
cuits, radios, and electronic components. [Summary] [Beijing XINHUA Domestic 
Service in CHinese 0124 GMT 1 Aug 84 OW] 
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ZHEJIANG IN ELECTRONICS INDUSTRY--In the 35 years since the founding of the 
country, Zhejiang has gradually developed its electronics industry from 
scratch and has formed an electronics industry department with a fairly satis- 
factory variety of products. Currently, there are some 160 electronics enter- 
prises, employing over 40,000 workers and staff members in the province. They 
have produced more than 400 major products. Zhejiang’s microelectronics and 
computer industry is capable of assembling and manufacturing Chinese and 
foreign language computers, Chine.ve-character terminals, Chinese pinyin key- 
boards, large-space miniprinters, and microcomputers, the most popular goods 
in the world today. [Excerpts] [Hangzhou Zhejiang Provincial Service in 
Mandarin 1000 GMT 2 Oct 84 OW] 


GUANGDONG ESTABLISHES COMPUTER SOCIETY--This morning the Cuangdong Provincial 
Computer Society held an inaugural meeting and the first meeting on academic 
exchanges on computers at the provincial Hall of Science and Technology. At 
the moment, the province has more than 2,800 computers of various kinds and 
more than 2,000 people are engaged in research on, production of, and the use 
of computers. They have developed a batch of scientific and technical products 
that rank first domestically, thus achieving a fairly high standard of eco- 
nomic results. The establishment of the society will help unite computer work- 
ers of various trades in the province, and will help further the carrying out 
of academic exchanges, training, and the popularization of microcomputer. 
[Summary] [Guangzhou Guangdong Provincial Service in Mandarin 1000 GMT 4 Oct 

84 HK] 


CSO: 4008/18 
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APPLIED SCIENCES 


A SURVEY OF RADAR ECM AND ECCM 


Beijing DIANZI XUEBAO [ACTA ELECTRONICA SINICA] in Chinese Vol 13, No 1, Jan 85 
pe 99-109 


[Article*by Li Nengjing [6786 5174 2417] and Zhang Yiting [1728 4135 3060], 
PLA Airforce Laboratory, Beijing] 


[Excerpt] 
V. Development Trend 
1. Development trend of radar ECM 


The implementation system of radar interference has already developed from a 
single jammer to a central computer controlled integrated system of reconnais- 
sance, warning, guidance, jamming emission, etc. Its future development will 
tend to aim for high power, broadband, quick reaction capability, multi-target 
jamming, and self-adaptiveness. 


(1) Further improve the ECM's effective radiation power. Power is the basic 
index of jamming, and the major ways to its improvement are: (i) To further 
raise the power of its single tube. Currently, the continuous wave power of 
the single traveling wave tube has already reached several kw, and a tube with 
power in the range of 10kw is being developed. (ii) Utilizing the multi-beam 
jamming techniques of directional and beam power management. The ALQ-161 
self-protective jamming system on the B-1 bomber is already using this type of 
technique. It is estimated that it will develop even further in the near 
future. (iii) Utilizing microwave solid state efficiency amplifier in the 
development towards solid state array jamming system. It is estimated that 
this type of amplifier would reach the level of one hundred watts in the 20 
GHz frequency range, around 1985. 





*From the beginning, radar ECM and ECCM have been the nucleus of modern elec- 
tronic warfare. The technical history and the state-of-the-art of both the 
radar ECM and ECCM are surveyed and their development trends are discussed. 
The classification of the ECCM techniques, the compatibility of various ECCM 
devices in a radar system and the effectiveness of radar ECM and ECCM systems 
are also discussed. Received Feb 1984, revised for publication Aug 1984. 


27 








(2) Further improvement in perfecting the control capability of power manage- 


ment [69, 77 [?]]. It is estimated that the self-adaptive jamming syst of 
future tot power management will possess the following capabilities: 
(i) Under a dense threat environment, it can quickly capture, select and dis- 


criminate the total threat signals, and determine the jamming sequence accord- 
ing to the extent of the threats. (ii) It can precisely determine the fre- 
quency and direction of the threat in a matter of microseconds to milliseconds. 
It can, according to the various implemented jamming and jamming control beam- 
widths, and through the realtime determination of the jamming effect, make 
timely corrections on the jamming parameters. It can carry out automat ic 
complex frequency tracking of the threat radars, using the overlay jamming of 
windowing type while simultaneously jamming multiple radars. 


(3) Further develop jamming methods of a multitude of new systems of radars 
[70]. The most urgent among these are improving frequency guidance speed and 
precision for continuous wave jamming and agile pulse rate radars. 


(4) Further expand the frequency band of the jammers. Currently, the jammer 
frequency domain is mostly in the range of over 20 MHz to 18CGHz. The develop- 
ment work of miliimeter wave jammers should follow the utilization of milli- 
meter wave radars, and should brook no delay. 


(5S) Further develop the synthesized multifunction jamming system. The new 
jamming system should integrate the reconnaissance, warning and jammer units, 
etc. into an organic totality, and it should have multiple functions such as 
automatic guidance and implemented noise, deception, chaff, and cont inuous 
wave. This will not only reduce unnecessary hardware replications and lower 
manufacturing costs, but also improve reaction speed. 


(6) Continue to develop passive jammers and equipment. This wil! mainly 
include: (i) Develop various high strength passive jammers with better reflec- 
tion characteristics and scattering capabilities; (ii) Develop synthesized, 
computer-controlled self-protecting dispensing jamming system that is capable 
of dispensing foil strips, tracers and throw-type jamming machines. 


2. The development trend of ECCM technology 


In 1983, M.I. Skolnik [73] pointed out that radar technology is still tmmature 
and requires continuing development. In his List of domains for multiple 
development, most of them are closely related to ECCM. The author of this 
paper summarizes the following points on the development trends in the ECCM 
technology: 


(1) Phase array control techniques should be extensively applied to tactical 
and civil radars. The self-adaptive beam-forming technology of its related 
systems will be a power spatial filtering technology. The agility and self- 
adaptation of the phase array antenna beam will enable the radar to carry out 
efficiency management according to the anti-jamming requirements. For example, 
using a giant PA (the product of power multiplied by the antenna caliber) can 
"burn through" jamming cover, and search for the possible existing targets in 

a minute reflective target area (e.g., stealth aircraft or cruise missile). 
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(2) The generation of complex signals with very large bandwidth and related 
management, and the best processing technique of jamming filtering can become 
possible. The mobility of tactical radars will be improved due to the decreas- 
es in bulk, weight, and power consumption. These two techniques will cause 
difficulties for the enemy's ability to detect and pin-point our positions, 
thus making it hard for him to carry out timely and effective jamming. Also, 
it is hoped that the new generation of radars can differentiate and discrimi- 
nate non-cooperative targets, and possess anti-simulation and deceptive jamming 
abilities. Following the applications of the theory of maximum entropy band 
approximation methods, etc., the jamming filtering techniques of radars will 

be qualitatively improved. 


(3) Uitra-low sidelobe antenna will be widely used in various types of radars, 
and the spatial filtering capability of radars will be improved accordingly. 
Consequently, the sidelobe input jamming from radar antenna, i.e., the main- 
stay of the current suppressive active jamming, will be rendered ineffective. 


(4) Multi-base radars will enter deployment. At the appointed time, the 

enemy will be unable to determine the position of its (our ship's) receiving 
stations, thus unable to carry out directional jamming. Combining the multi- 
base system with agile frequency converting discharge phasors, it will “dilute” 
the spatial and frequency domain jamming, thereby greatly reducing the extent 
of its threat. 


(5) The improvements of simple jamming frequency analysis and discharge fre- 
quency automatic frequency selection (AFS) set-up will enable the radars to 
have automatic reconnaissance and computation components of agile jamming dis- 
crimination and countermeasure methods. It can be self-adaptively used with 
the combination of the various anti-jamming techniques of radars, thereby 
achieving the best anti-jamming results. 


(6) From the current radar net intelligence processing, the “passive state” 
working format of crossmesh position fixing is carried out, it is developed 

to the extent capable of actively controling the working state of each radar 
station, according to the intelligence information of the enemy in the air- 
space (including target types, quantities, extent of threat, electronic jamming 
state, etc.) This will enable members of the hypothetical radar group to work 
in a cooperative anti-jamming format, e.g., the implementation of random 
blinking-type, multi-base reception, decoy emitter enticement and cover for the 
work of the low-probability intercept of real emitters, etc. 
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APPLIED SCIENCES 


RESEARCH IN LASER ISOTOPE SEPARATION IN CHINA REVIEWED 


Shanghai ZHONGGUO JIGUANG [CHINESE JOURNAL OF LASERS] in Chinese Vol 12, No 2, 
Feb 85 pp 65-69 


[Article by Kuang Yizhong [0562 0001 0022]: "Progress of Research in Laser 
Isotope Separation in China"] 


[Text] Abstract: A general review is given for the research 
progress of laser isotope separation in China. Environment 
experiments have been conducted successfully for D, T, Li, 

B, C, S, and U and good results have also been obtained on 
the theoretical research of isotope separation by laser. 


In the early 1970's S.W. Mayer reported the irradiation of the methanol and 
bromine molecular system with a 2.7 wm hydrogen bromide laser and found enrich- 
ment of the deuterated methanol in the residue. This is the first experiment- 
al enrichment of deuterium using the selective vibrational excitation of a 
laser. Subsequently, the separation of boron and sulphur isotopes by multi- 
photon dissociation of BCl3 and SF¢ molecules with an infrared laser also 
succeeded. Since that time China has followed the development of laser isotope 
separation and succeeded in the laser separation of sulphur isotopel,2 with a 
TEA CO? laser in 1976. Isotopes of B, D, T, U, and Li were subsequently 
separated by laser (see Table 1). 


According to incomplete surveys reported in the CHINESE JOURNAL OF LASERS, 
SCIENCE BULLETIN, and 11 other national journals in China, 70 articles on 
laser isotope separation have been published since 1976; among them, 26.2 per- 
cent dealt with laser isotope separation experiments, 43 percent dealt with 
the dissociation, reaction mechanism and detection, 10.8 percent dealt with 
special lasers and 20 percent were theoretical and review papers. Many of 
these papers appeared in the international laser conferences held in Beijing 
in 1981 and in Guangzhou in 1983. 


In the first 3 years, enrichment was achieved in the infrared multiphoton dis-~ 
sociation of SFg¢ and BCl, using domestic devices and technology. Milligrams 
of S and B isotopes were obtained in the laboratory. One milligram of 34S was 
extracted using a hydrolysis reduction method and several tens of milligrams 
of the dissociated BCl3 were obtained by cooling collection3>»4, 
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In the meantime, active theoretical research has advanced some valuable under- 
standing. The multiphoton dissociation of polyatomic molecules under the 
action of strong infrared laser field wax saalyzed using a multidimensional 
anharmonic oscillator model and the computed dissociation threshold and fre- 
quency “red shift" isotope selection effect were in good agreement with the 
experimental data of the SF¢ molecule?. Through a mathematical modelling 
analysis of the dynamic process, the necessary conditions for a high selecti- 
vity were obtained. The empirical findings of the SF separation experiments 
were given theoretical interpretation and the valid range of the empirical 
rule was identified®»’, The dynamic and the optical and acoustical effects 
of the visible fluorescence of BCl3 molecules in a strong infrared field have 
been studied experimentally and theoretically®. 


In the 1980's, China entered a new stage in the development of laser isotope 
separation. Extensive experimental and theoretical investigations were made 
on the optical and photochemical properties of SFg, BCl3, trifluoromethane, 
Freon-123 and a number of alcohol and ethylene molecules and lithium atoms. 
Laser isotope separation methods studied include the single frequency method, 
the double frequency method, the photochemical method, the light pressure 
method and the high gaseous pressure and short radiation pulse method. The 
fabrication, handling and testing of the chemical specimens have been improved 
and the performances of tunable TEA CO) lasers, 16 um lasers and copper vapor 
lasers have also been improved. 


The effects of the energy exchange between F-123(H) and F-123(D) on the reduc- 
tion of the enrichment coefficient have been explored. Under the illumination 
of a 4.5 J/cm? TEA CO» laser, F-123(D) was found to dissociate readily while 
F-123(H) did not dissociate. In a gaseous mixture of F-123(D) and F-123(H) 

at a pressure of 2 Torr, both components dissociate readily as the number of 
laser exposures increase. The selectivity? improves when the energy density 
is decreased to 1 J/cm?. Ina comparison of the single frequency method (944 
cm-l or 938 cm-l) and the double frequency method (944 cm=! and 938 cm=!) for 
the D/T separation in F-123, the double frequency method was found to have the 
advantages of a higher selectivity and a better energy utilization rate!9, 

The isotope shift of two F-123 isomers and the multiphoton dissociation 
channel and products were studied and the selective breaking of the C-C bond 
was experimented!1,12, Using tritium substituted F-123, methods to eliminate 
the hazardous tritium from water and heavy water were explored and preliminary 
results have been obtained13. This new technology has practical value in the 
waste water processing of nuclear reactors. 


The economic feasibility of laser separation of H and D isotopes was analyzed! 
and the conclusion is that, for the laser method to outperform the convent ion- 
al chemical two-temperature exchange method in economic terms, it must satisfy 
the following basic conditions: (1) the operating pressure should be greater 
than 7.6 Torr and the ideal pressure is 100 Torr or 1 atm; (2) Low cost CO» 
lasers should be used; and (3) the selectivity should be s + 6 > 7000. Encour- 
aging positive results have been obtained in the ceuterium enrichment experi- 
ment of trifluoromethane irradiated by a laser!?»16, The enrichment coeffi- 
cient at a low pressure (200 m Torr) has reached the 104 range. The enrich- 
ment coefficient can be as high as 7000 even at a higher pressure (200 Torr) 
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and a shorter laser pulse. This shows that the three conditions cited in Ref. 
14 have been satisfied for the trifluoromethane system. The research is ex- 
pected to proceed in the direction of industrial applications. 


The spatial separation of 7Li and ©Li atoms has been achieved using a light 
pressure method!’. It has been shown theoretically that, with the proper 
choice of the modulation function parameters, a pulse sequence can be more 
effective than a continuous laser in reducing the atomic velocity and the 
kinetic energy. If the interaction zone can be extended, then a low intensity 
pulse sequence may spatially separate those atoms that have a ground state 
hyperfine structurel8, 


The laser isotope separation of U, Pu, D, and T will have a great impact on the 
development of energy resources. For example, uranium enrichment by laser 
method uses only 5-10 percent of the electrical energy required by the present- 
ly used diffusion method. The laser method may be used to recover the residual 
UF¢é in the diffusion method and hence increase the nuclear energy fuel by 33 
percent even without developing new mines. The price of the laser separated 

U isotope is also several times lower than that from the diffusion method. 
China began its systematic research on laser isotope separation of uranium in 
the mid 1970's. Im 1979, the separation coefficient using laser exceeded that 
of the conventional diffusion method and chemical method. 


Indepth studies were made for the infrared multifrequency dissociation of UFs¢ 
molecules, the laser-induced chemical reaction and the uranium atomic yapor 
method. In 1981 China had its first optically pumped CF, 16 um laser! (25 
mJ, 150 ns). Another CF, laser has 8 tunable spectral lines in the 612-646 
cm) range29, A para-hydrogen Raman 16 wm laser with potential for practical 
uranium isotope separation has also been developed. Preliminary results have 
been obtained on the molecular vibration excited infrared and ultraviolet 
spectra. Infrared absorption spectrum of UF, in the 400-4000 cm! range was 
measured2! and the 8 strong absorption bands were recorded22,. The structure 
of the %, fundamental and the central frequency of the P, Q, and R branches 
were carefully measured and the "structural" width pp was found to be 11 
cm~!, The multiphoton dissociation of UF, was actively pursued, and dissocia- 
tion threshold under 16.25 wm single frequency radiation was found to be ‘vl 
J/cm2 at a 1 Torr partial pressure and a temperature of 18.20°C. The photo- 
dissociation yield of the UFg¢-H» system was found to increase markedly but 
the threshold did not decrease23. The yield under a double frequency radia- 
tion of 16 um and 93? ym was 23 times greater than the yield at 16 wm single 
frequency radiation“". The photosensitive reaction upon adding SFg¢ and Hy in 
UF was observed, the dissociation rate of the UFg¢ molecules under a_ low energy 
density (0.44 J/cm?) COy laser irradiation at 935 cm~! was increased*>. By 
irradiating the uranium nitrate milling extraction system with a 10.6 wm TEA 
COy laser, the increase in the uranium concentration was as much as 44 percent 
greater than that without laser irradiation2®, 


For heavy isotopes, especially uranium, it is much more difficult to achieve 
highly selective excitation, high enrichment, high excitation rate, high rate 
of energy utilization and high yield. For the uranium atomic vapor systen, 
the most promising method today is the multifrequency multiphoton resonance 
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photo-ionization method. For the UF, molecular system, the 


multiphoton : esonance ionization method holds the best potentia). € ¢€x- 
perimental work in this area only touched upon H, C, and Li and not uranium. 
In a model analysis-’/ combining multifrequency multiphoton ri 
ultrashort pulse coherent excitation it has been shown that a tot tlation 
inversion may lead to highly selective excitation and a high tation rate. 
In a long pulse (or continuous wave) multifrequency multiphoton resonant exci- 
tation it is still possible to achieve high selectivity but t! yield decreas- 
es as the power increases. Ii this disadvantages can be comp: ited by some 
other method yet to be found, then the continuous wave techniqu ill be 
worth pursuing because of its great advantages in industria] plication. 
Laser isotope separation is an interdisplinary frontier technology. In order 
to master this technology and advance it to the stage of industrial applica- 
tion, a number of topics must be investigated as soon as possible. The kev 
step is the development of the copper vapor pumped tunable dye iaser (the 
atomic method) and the continuously tunable 16 um laser (the molecular method). 


Such lasers must have a high stability, a long service life, a high repetition 


rate, a large average power, a high efficiency and a low cost. ther technic- 
al problems to be solved are the generation of the uranium atomi ipor and 
its safety precaution, the laser chemistry of the UF, low temperature super- 
sonic molecular beam and its separation, the collection and process of the 
products, and the development of high selectivity and high s: ration coefti- 


cient methods. 


The laser isotope separation technology prompted the emergence and the develop- 
ment of a peripheral science--laser chemistry--and opened up new avenues for 
the study of chemical reaction and control. Picosecond laser technology, 
tunable laser technology and molecular beam technology have join: ferce in 


creating a new field of microscopic chemical dynamics and ultratast molecular 
process. High resolution laser spectra of large molecules and molecular 
clusters have been obtained and new understanding of the structure and the 
dynamic process have been achieved. The resonance ionization spectroscopy, 
developed in conjunction with laser isotope separation, has provided analytic 
chemistry and materia! science with new methods of high sensitivity and 
selectivity. 
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INKS-CST- 85-01 8 
) May 1985 


APPLIED SCIENCES 


NEW LANGUAGE CODINC SYSTEM PASSES INSPECTION 
OW222109 Beijing XINHUA Domestic Service in Chinese 1512 GMT 20 Oct 84 
[By reporter Zhang Xuequan] 


[Text] Shanghai, 20 October (XINHUA)--A “macroscopic Chircse language coding" 
system (called Qian Code, for short) passed technica] inspection in Shanghai 
on 20 October. It is a new method designed by Qian Weichang, the renowned 
scientist and president of Shanghai Industrial University, to process Chinese- 
language information. Over 70 experts from various parts of the country held 
that the system, which is ingeniously designed with a simple principle that 
can be easily learned and memorized, is more technically advanced than other 
computer language coding systems in the country and should be applied and 
popularized without much difficulty. 


The macroscopic Chinese language coding system is designed by Qian Weichang 
on the basis of combining people's prolonged habits in the use of the Chines« 
language with the special characteristics of the structure of Chinese language. 
The system induces the strokes of currently used Chinese characters, such as 
the horizontal, the vertical, dots, and other strokes, and the radicals into 
8 basic strokes and 163 basic components, with components similar in their 
structure grouped together on 43 keys. With the help of Chinese and Western 
language operations systems, people can conveniently input or output 6,763 
frequently used Chinese characters to process information. To familiarize 
himself with the coding system, operator Fu Wenyuan studied the system for 
about 2 hours per week for 3 weeks. He now can punch 4/7 Chinese characters 
per minute into the computer. 


CSO: 4008/64 
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JPRS-CST-85-013 
1 May 1985 


APPLIED SCIENCES 


MICROCOMPUTER CONTROLLED IMAGE ACQUISITION SYSTEM 


Beijing WEIJISUANJI YINGYONG [MICROCOMPUTER APPLICATIONS] in Chinese Vol 5, 
No 1 Feb 1984 pp 53-55 


[Article by Xiong Xiuzhong [3574 4423 6945] and Dai Shengwei [2071 5116 
0251], Institute of Physics, Chinese Academy of Sciences: "A Microcomputer- 
controlled Small Image Acquisition System") 


[Text] Digital image processing requires, first of all, that the image 

be digitally acquired and the data acquired be sent to a computer system 
for processing. Through an optical lens, the camera tube projects the real 
image on a target surface and then by controlling the deflection sweep of 
the electron beam with an electronic circuit converts the two dimensional 
optical image on the target surface into voltage signals. Therefore, the 
real image can be very flexible, a three dimensional object or a picture, 
and the image acquisition speed also can be high, and the camera tube is an 
important part of the digitalized acquisition device, and the image 
resolution does not have to be too high. Because television systems are 
highly developed, many image acquisition devices directly employ general 
purpose television cameras and as a result the overall machine's 
synchronous and modulus transfer and data storage speed is very high, but 
follow-up circuits are very difficult even to the point of making the 
system manufacturing price costly which scares off the general user. Taking 
into account the fact that in most situations, the processing of a static 
object is involved thus using a slower scanning speed makes it easier to 
realize follow-up circuits and lets computer software control the scan 
directly greatly simplifying synchronous circuits and greatly lowering the 
cost of the entire image acquisition device. The TRS-80 microcomputer 
controlled image digitizing acquisition device system which the authors 
have developed was designed on the basis of the above thinking. Any 
acquisition area can be set up (the maximum image is 256x256 dots), it has 
256 grades of grey, an average acquisition speed of 40 As per dot, thus 
the acquisition time for each image can generally be determined by 
multiplying the total number of dots in the image by the dot acquisition 
time. In the acquisition process, the focus can be monitored using an 
ordinary oscilloscope, and images which have been stored can be displayed 
on the oscilloscope. Average display time for each dot is 8 As, this is 
because the system uses a TRS-80 microcomputer which has a primary 
frequency of less than 1.8 MHz; if a computer with a high frequency or DMA 
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method is used the display time can be greatly enhanced. In addition, 
image data in memory can be recorded on magnetic tape or can be loaded into 
memory from tape. This system is made up of a main computer (which can be 
any model of minicomputer), a general purpose oscilloscope (with brightness 
on the z axis) and a control box and camera. The cost of the control box 
and the camera is only about the same as the cost of a general purpose 
oscilloscope thus where demands for image acquisition quality do not have 
to be too high and where the image is basically static and resolution does 
not have to be too high this technology is very suitable. 


Simply stated, the working principles of this device are as fcllows: the 
system has four parts: a general purpose 100 MHz oscilloscope, a TRS-80 
microcomputer, a controller box, and a camera rebuilt from an old industrial 
camera. In the control box circuitry there are XYZ registers and a number 
modulus converter so that when it enters the display mode, the XY axis 
coordinate data and the corresponding Z axis brightness data produced by 
the computer software is converted into XYZ voltage signals by the 
corresponding number modulus converter and sent to scan on the oscilloscope 
displaying the image. In the camera there are also an XY axis number modulus 
converter and current driver circuits and a target signal amplifier and 
modulus number converter, therefore when acquiring an image the deflection 
scan of the electron beam in the camera tube «-n be controlled by XY 
coordinate data transmitted by the computer software, and acquired digital 
image data which has been stored can be displayed under computer control on 
the oscillescope for easy viewing. The entire hardware and software 

system is diagrammed in Figure 1. Practice has shown that scanning 
linearity is basically good and very good image signals can be obtained 
using the most ordinary antimony trisulfide camera tube. 
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Figure 1. System Outline 


KEY: (a) TRS-80 microcomputer 
(b) Control interface 
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(c) Register 

(d) A/D amplifier 

(e) D/A X axis 

(f) D/A Y axis 

(g) Camera 

(h) Camera tube 

(i) General purpose oscilloscope 


The microcomputer controller software program for this system is written in a 
combination of BASIC and machine language. The program's man-machine 
dialogue and initial parameters were designed to be carried out by the 
BASIC program but because BASIC is too slow, the scanning and acquisition/ 
display control programs and the program for transferring data between RAM 
and tape were written in machine language and are used through BASIC's USR 
function call. The entire control program and the BASIC interpreter which 
is burned into the microcomputer take up 20K of memory, therefore in terms 
of the 64K of memory in the TRS-80, the maximum remaining memory left free 
for image data storage is 44K, and if each dot of greyness is expressed as 
one byte, there is a maximum image of 256x256 dots. But if one dot of 
greyness is expressed by 4 bits (i.e., 16 grades of grey) or a larger 
computer is used, the image memory is not a problem. The routine in the 
program for exchanging information between RAM and tape was directly 
taken from Gao Qingyi'’s [7559 1987 5030) program, [2] a flowchart of the 
acquisition and display scan control program is in figure 2. As can be 
seen, since scan control is handled by software, the entire hardware 
control circuitry is greatly simplified. 


The questions that remain are: since the camera tube uses a continuous 
high-speed scan integral type camera component, the device's electron beam 
focus and optical focus system are very crude, so, how clarity can be 
improved with a digitized slow sweep still needs further study. In addition, 
since the computer is slow, when there are many dots in an image, there is 
severe flickering on the display, but if a faster computer (for example 
if the primary frequency were doubled) or a DMA mode were used to transmit 
ta or if a long persistence oscilloscope were used, this problem 
be resolved. This system is only experimental and if, on this 
1 .aeuation, image quality were further improved and hardware were improved 
slightly, a high quality imaging device with a maximum image of 512x512 dots 
would not be hard to realize. 


We are grateful to Chen Manpei [7115 3341 1014], Jin Chaoding [6855 2600 
7844], and Yuan Mousen [5913 2021 2773] for the beneficial help they have 
given in the work. 
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Figure 2. Flowchart of Scan Control Program 


KEY: 


5. 
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(a) Begin shift from BASIC (L) Shift to line scan program 

(b) Program initialization (m) Y at last coordinate? 

(c) Shift to field sweep program (n) Y count +1 

(d) Field counter -1l (o) Y inverse scan 

(e) Counter = 0? (p) Return to main program 

(f) Wo (q) Begin line scan program 

(g) Yes (r) Sent X coordinate 

(h) Return to BASIC (s}) X count +1 

(i) Field scan program start (s2) A/D image data 

(j) Initialization (t) X at last coordinate? 

(k) Send Y coordinate (u) Return to main program 
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MICROCOMPUTER CONTROLLED AUTOMATIC PEAK LOCKING OF LASER CIRCUIT 


Beijing WEIJISUANJI YINGYONG [MICROCOMPUTER APPLICATIONS] in Chinese, Vol 5, 
No 1 Feb 1984 pp 56-58 


[Article by Yu Daoheng [0151 6670 5899] and Xie Boqing [6200 2672 7230}, 
Radio Electronics Department of Beijing University: "Using a Microcomputer 
for Automatic Peak Locking of a Laser Frequency Stabilizing Circuit"] 


[Text] 1. Introduction 


When an iodine stable He-Ne laser is working, the laser beam must be correctly 
locked onto one of ten spectral lines. This is currently done manually and it 
is very inconvenient. This essay introduces a method using a TP801 single- 
board computer controlled laser frequency stabilizer for automatic peak 
locking and an outline of the computer logic. This method can be used for 
automatic peak locking of other multiple spectral lines. 


Mode Conversion Point 











ere : Al 








ab <« éefgz h i j 


Figure 1. Third-harmonic Signals 


From Figure 1 it can be seen that the third-harmonic signal of this circuit 
is much greater than the noise fluctuations. If the third-harmonic signal of 
each spectral line is "pulled" away for a time and its temporal relationship 
with the saturation absorption line and the primary harmonic signal is 
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observed carefully (illustrated in Figure 2), it can be seen that the point at 
which the third-harmonic signal passes the zero point from negative to 
positive corresponds exactly with the saturation absorption peak, thus the 
third harmonic's “negative value, zero passing, positive value" represents one 
absorption spectral line. We regard one “negative, zero, positive” of an 
error signal as having gone through one absorption spectral line. If we want 
to lock the laser on the nth spectral line, all we have to do is let the 
computer "count" to the nth “negative, zero, positive” signal, and issue a 
signal to the laser controlling frequency stabilizer to cause it to close on 
it. In this way automatic peak locking of the laser can be controlled. 


First Hormonic 


Third Harmonic 
Saturation absorption | . ° 





Ce ee — Qe 





Figure 2. Harmonic Signals and Absorption Lines 


In addition, it should be noted that the range within which the third 
harmonic signal can be locked is between A and B in Figure 2, and the time 
when the error signal is between A and B, it must be locked immediately in 
order to ensure that it is locked on the desired absorption line. If it goes 
beyond the range AB the frequency stabilization system cannot lock on 
accurately. 


3. Sampling, Breaking up, and Compressing Error Signals 


When the scan sawtooth voltage is applied to the piezoelectric ceramic of the 
laser, the error signal obtained is a continuous analog signal. To input the 
error signal in the computer it must first be converted from analog to 
digital, i.e., take a sample, convert the analog signal into a digital signal 
then input it into the computer. After processing by a microcomupter, i.e., 
when the "count" has reached the desired spectral line, the micro-computer 
immediately outputs a control signal through the digital/analog converter 

to control the laser frequency stabilizer to lock the laser on this spectral 
line and achieve the goal of automatic peak locking. This system is outlined 
in Figure 3. This process is controlled by a program. 
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Figure 3. System Outline 


KEY: (a) Iodine stable laser 
(b) Voltage converter circuit 
(c) TP801 single-board computer 
(d) Control circuit 


Next, so that the computer can recognize the “negative, zero, positive" 

series it is also necessary to divide the error signal into “negative, zero, 
positive" types, thus requiring that two upper and lower threshold values 

(M, and Mo) be established and when the voltage increases to My» the signal is 
"pdsitive and when the signal decreases to M,, the signal is “negative,” and 

when it is in between M, and M,, the signal is “zero.” This is illustrated 

in Figure 4. The selection of the upper and lower threshold values should 

be appropriate and generally should exceed the range of noise undulations so 
that the error signal can be separated from the noise. The above process is 
termed breaking up. 


Lower threshold value M., 
PB 





Upper threshold value M, 


Figure 4. Signal Breaking Up. 


Third, because the sampling points are numerous (determined by the execution 
time of the program), the corresponding third-harmonic signal of each 

spectral line has many "negative" signals, "zero" signals, and "positive" 
signals, there is no way for the computer to recognize the series of "negative, 
zero, positive," thus it is necessary to condense the signals so that the 
“negative” signal, "zero" signal, and "positive" signal of many sampling points 


are converted into one "negative," "zero," and “positive” signal. 
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After going through the above sampling (A/D conversion), breaking up and 
compression, every sawtooth voltage scan provides many groups of “negative, 
zero, positive” series. Each group of “negative, zero, positive” series 
corresponds to one spectral line, and ten iodine molecule saturation 
absorption spectral lines corresponds to ten groups of “negative, zero, 
positive" series. The computer need only “count" out N groups of “negative, 
zero, positive,” then issue a signal to make the frequency stabilizer close 
to automatically lock on the Nth absorption peak. 


To guarantee accurately that each "negative, zero, positive” series represents 
one spectral line, the threshold values M, and M> can be adjusted, and the 
compression number can also be adjusted. 


4. Logic Outline 


A flowchart of the computer program for realizing the above described 
procedure is given in Figure 5. In the flowchart Mp represents the mode 
conversion point, i.e., when a signal greater than M, is encountered the 
"peak counting” begins. 


5. Conclusion 


On the basis of the above described assumption, the onboard program 
(abbreviated) of a TP801 single-board computer was formed. And using a 
third-harmonic analog signal, an error signal was created by shifting the 
voltage level from 0-5V. An experiment was carried out through the A/D 
converter in the TP801 single-board computer. The computer could provide 

a lock signal to lock on any preset spectral line. The upper and lower 
thresholds and the compression numbers could be freely adjusted. The 
single-board computer used a Z80 8-bit microprocessor and the A/D converter 
used and 8-bit A/D converter, thus the 0-5V could be divided into 256 levels 
which provided adequate precision. In the experiment, BFH or 8FH was used 
for M and 3FH or 6 FH for M, and OAH for the compression number. 

The results of the experiment demonstrated that the above idea and the program 
are feasible and that the anticipated results were acnieved. 


[KEY to Figure 5 (see following page) ] 


(a) Start 
(b) Set compress counter to initial value 
(c) Start A/D sampling 
(d) Signal M,? 
(e) Set count peak counter to initial value 
(f) Set count peak counter to FF 
(g) Express signal > M, as 03 
Express signal < M, as 01 
Express M, < signat < M as 02 
(h) Repeat signal? 
(i) Compress counter count 
(j) Preset value reached? 
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Figure 5. Logic Flowchart 









































KEY: (continued) 
(k) Send signal? 
(1,) Reset compress counter to initial value 
(1,4) Have 01.02.03 appeared? 
(m Decrement count peak counter by l 
(n) Count peak counter at 0? 
(o) Output control signal 
(p) Stop 


In this work we were supported and aided by Comrade Wang Chu [3769 2806], 
and in the experiment received the help of Comrades Du Shengfu [2629 5116 
1318] and Li Lin [2621 2651], all of whom we thank. 
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APPLICATION OF PERTURBATION THEORY TO PROBLEM IN ORBITAL THEORY 
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20 Mar 84 pp 39-43 


{Article by Zhou Huanwen [0719 3562 2429], Wuhan University] 


[Abstract] Difficulties associated with critical values frequently arise 
in calculations of perturbations of earth satellite orbits (the critical 
values are ¢=0,j=0, and 4—ssintiay) , The anomalous behavior at the 
critical points is not intrinsic to the physics but is an artifact of the 
computational methods. These difficulties are surmounted in this paper 
through the use of perturbation series expansions. For both critical 

and noncritical problems the secular terms can be eliminated and a periodic 
solution obtained. 


[Text] $1. Introduction 


The problem of critical values has attracted much interest. In 1974, Liu 
Lin [0491 2651) i proposed complete first-order and second-order seculal 
perturbation methods which are valid near the critical angles; in 1975, 

he gave (2] a method for calculating the perturbations of a satellite 
produced by the earth's gravitational field in which e=0 and the two 
“pseudocritical values" (i=63926' or 116934") of the pitch angle were 
eliminated. Pertaining to the problem of critical values, it was also 
studied by K. G. Valeev and A. I. Lur'e [3], In this paper, the solution 
was first obtained by the classical perturbation method and determined the 
three critical values to meet conditions to eliminate the secular terms; 
and then, in [4], conditions were derived for eliminating the secular terms 
by expanding using the perturbation method for parameter expansion. These 
results demonstrated that a periodic solution may exist regardless of 
whether the problem is critical or not. 


§2. Fundamental Equations of Motion 


It is well known that in spherical coordinates ( r,0.%? the equations 

of motion for a material point (manmade satellite or planet) can be 

expressed in the form where F), F2, and Fy are the components of the velocity 
increment due to the perturbation. 
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r—r@'*cos?O-rg'?=— - +F,, (2.1) 


. _— _ .: i 
r¢ecosl+2r Pcosé—2r~- @sind= FP cos0—F; ( 





; (2.2) 
| oe? 2 9 3 
y # *cos 6+ 6 
rO+27 BO +re*sindcosd= fs O+F: 9 cos (2.3) 
Vy # *cos*d+ 9° 
where F,, Fj and Fy are the components of the velocity increment due to the 
perturbation. 
We now replace some of the kinetic variables, let 
12 = @*cos?0+ 6, (2.4) 
Uv : sind, (2.5) 
u=\l/r, (2.6) 
h=e ® (2.7) 
r*y* 


/ 
u"+u-—he — - (, a F,), (2.8) 
uu” 
9h* «+. 
h’ = - ad . (2.9) 
an 
v"+y2 h /i-—v*—ovo’''F,. (2.10) 


If we make the two transformations as follows: 
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Then we can use the above two equations to find the pitch i of the orbital 
plane and the distance () from the ascending node to the vernal point. 


If, let 
cos(i+@) = . an (2.13) 


sin(sA+o) : =r (2.14) 


Then these equations can be used to calculate w (where w is the polar 
angle from the ascending node to the perigee for an object orbiting the 
earth or the sun). 


In Eqs. (2.13) and (2.14), 4 is the true anomaly, i.e., the polar angle 
measured from perigee to the position of the satellite at time t. 


Equations (2.8-10) are the fundamental ones in this paper. In our paper (S]. 
we use Eqs. (2.8-10), formulas (2.11-12) and 2.13-14) to explain some of 
the results derived by Prof. Li Guoping [2621 0948 1627] in [6]. 


We will now discuss the motion of a satellite perturbed by irregularities 
in the contours of the earth's surgace; the incremental velocity associated 
with the perturbation is now taken to be of the form 


F =yput+n* — (2.15) 
u 

Fy, = —u//i-v* =r Se (2.16) 

Fy = —uv’ oll (2.17) 


ov * 
where the function li=/Il(u,v) is the gravitational potential, and is 
indicated as [3], [7 
IT(u,v) = —yu— ! wR* on? — 39°) 
) 
_ | Retus(3 3002+ 350") +>, (2.18° 


where v is a dimensionless parameter, the parameter ¢ is small, and R is 
the equatorial radius of the earth. 
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If : introduce the dimensionless variables defined by 


we can rewrite the above equations (omitting the *~ 


u = Ra, (2.19) 


mark) as 


u” +u—h = cl hu? (1 — 30°) + 2huvn’ v’ j 


+e” hu*(3— 300° +350°) — : ” uta’ of (—600+ 1400") | +-- 
rr 5 yu 


/ 
h’ = th?uov’ e—e*| - 
0 


ye” +u= —2hus() 


is 


(2.20) 

h*u'y’ (—600+ 1400") |+--, (2,21) 
gy’ *) 

vo’ *)¢—600 + 1400" )c* 4+ --, (2.22 


8 3. Solution Using Classical Perturbation Theory 


Assume that the satellite lies initially (t = 0) in the equatorial plane, 


ve@0, 4-H =const 


We introduce the new variable 


s=</(Hii+a +arc*+.- 


7, 1) 


where the a@, are specified constants. 


We let 
U= Uy teu, +e uy t+, (3,2) 
h wh, +eh. +e*h, 4 tees (3.3) 
0 = 0, +60, +e*0, + «+, (3.4) 


and substitute Eqs. (2.20-22); we then deduce that 


u, =H +ecos (H *(s—s,) +9], (3,5) 
h, =H. (3,6) 
v,=msinH ~*s “Sods (3.7) 
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the condition for periodic solutions of u) and v} to exist is 
a, 
(4: +2—-3m* )=09, (3.8) 
a 
m(:7i—2+ 2m" )=0, (3.9) 


The above conditions imply that there are three critical values in the 
orbital theory (sometimes called the three critical points), which are 
given by: 

1) e = 0, corresponding to a circular orbit; 


2) m= 0, corresponding to an orbit contained in the equatorial plane; 
3) Sm’ -4= 0, corresponding to an orbital plane making an angle 
i 63°28" Ci =arccos(0.2/ 5) = 63°28" }. with the equatorial 
plane. 


§ 4. Perturbation Method for Parameter Expansion 


The above system of equations (2.20)-(2.22) must be solved subject to the 
initial conditions 


0 \4-, = 90, h\a- °H, (4.1) 


together with the three conditions specified above. 


Introducing the two constants W; 454 Ww? we can recast Eqs. (2.20)-(2.22) 


as 
a” +@?u—he cfhu*® (| — 30°) + 2huve’ 9’ } 


+e*[* hu* (3— 300° + 350") — ~hu*w! vf (600+ 1400°) ]+--. 
js 


(42) 


bh? = gh*uvv’ e—e'| = * he ue’ (— 600+ 1400") |+--, (4.3) 
> # 
vp’ +wive= — 2huv(, —v* —v’ * de 

+ "hw —v* vo *)(— 600 +1400" )e* ++, (4.4) 


where ow.el, «,@). 5H 


We assume that w, and wo can be expanded asymptotically in ¢ as follows: 


@, 2a +r, teow, (4.5) 


(I, Burs ~PU)s He ide g + oo (4.6) 


and at the same time, we expand the functions u, v, and h according to 
method used for e (Eqs. (3.2)-(3.4). 
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We then find that 


a, = |! +ecos(o,,4+¥), (4.7) 
ho=H, G 5) 
(4.9) 


U, = MSinw,,/ 


As for u, and v, in order to eliminate the secular terms, the condition is 


@,,* sv-(! - 5m"). (4.10) 


, (3+03,) |. (4.11) 


It is easy to see using Eqs. (4.10-11) that the solutions u,, v; cannot 
contain secular terms. Continuing in this way, we find that the secular 
terms in the higher-order solutions wu), v; can also be eliminated. 


In summary, the perturbation method for parameter can be used to eliminate 
the secular terms and ensure a periodic solution. 
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TIANJIN MICROCOMPUTER ACHIEVEMENTS SUMMARIZED 
Tianjin TLANJIN RIBAO in Chinese 10 Jan 84 p |! 
[Article: “New Technology Will Bring Significant Economic Benefit 
Popularization of Microcomputers Gains Successes With 632 Sets 4 i 
Than 30 Fields Including Industrial Management, Production Contr: ” 
and Other Areas”! 
(Text; Microcomputers are one of the great scientif i: technica 
ments Of modern cimes. The extensive use of this technology car ' 
only significant economic benefits, but can also skip r the t1 t 
ways of production, and directly keep pace with the pro s of 
Internationally, some industrialized countries have already ma wide 
uze of this new techp~ *Y. In China. a considerable number 
and cittie are alse irizing the use of microcomputer 
working in. this ars y early, and has attained def it« 
According to wsgeneral be'‘‘ef, from the introduction of 1 put 
Tianjin at the beginning of 1980, to the end of 1983 (1 whi it t 
ire still incomplr‘e‘, Tianjin has 632 microcomputers. ‘ re tt 
among organizaticn. in WO ftlelds including metallurgy, the hemi 
the textile industry, machinery, scientific research, eaucati ; 
telecommunications, goods and materials, banking, et« They ars 
industrial management, production process control, scientifi lat 
intelligent machines, education and training, and th have enter 
public transportation and communications, medicine, commerce and other 
This demonstrates that there is a firm foundation. esi t! , 
a mputer workforce of over 6000 people. Aleo, a task torce ‘ 
has begun to take shape for micorcomputers in their dew pment, pr 
support and application services. This system involve m pt ime 
company, four research institutes, two product |! pla om or 
one cooperative network and a computer center. 
Recarding thw Pularizgation of using microcomputer ) 
leaders ip the change in their thinking in thre ' 
new ever Lv. overal months ago, many people still regard 
wit! » t.e., they worried that the machines wer reli ©, 
that t i them atfected procuction; they tears that the t 
wa t i t , and not easily mastered; they rt that t 
wou! be t ive, nd they couldn't com mp wit at 
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A year before, the Municipal Economic Commissicn convened an on-site conference 


at the Tianjin Cotton Mill No 2, inviting leading cadres from every industry 
and business as well as from some plants and research institutes, to come 

to witness its microcomputerized distributor process. All saw with their own 
eyes that the nickname “Little Demon" was not a bluff. The machines were 
advanced and reliable, furthermore, they were not so complicated as to be 
beyond comprehension. The automatic distribution technology is considered 
in the cotton industry to be a particularly diversified kind of work, and 
from the time the textile industry began it has relied upon people's 
experience to do the distribution. Now they are using microcomputers to 

do the distributing with not only ease but also accuracy. Resulting yarn 
not only has higher quality but also lower production cost. Old hands with 
more than 30 years experience in distribution underwent a period of training 
and practice, and could now operate the microcomputer system. It is worth- 
while from the standpoint of production that, first, the machines are not 
very expensive, and second, under normal conditions, the expense that goes 
into purchasing a microcomputer will have been redeemed within a few months 
to a year by the benefits derived. For the personnel participating in the 
conference, it greatly enlightened their way of thinking. 


Pased on the recommendation of those concerned, the use of microcomputers 
since the beginning of this year has been one of the major topics of discus- 
sion in industrial bureaus, plants and research institutes. Those units 
which have already obtained benefits from their application are now looking 
at ways to exploit these successes and extend their application over an 

even broader scope. Many units which have yet to use microcomputers are 
pondering how to initially use them and with what programs, what models of 
equipment would be most appropriate, and how to speed up the training of 
personnel. 


Although it was stated earlier that Tianjin's popularization of the use of 
microcomputers has a firm foundation, leadership at all levels have also 
started to make requirements. However, if we are to catch up with and 
surpass the advanced areas, it will not be sufficient to rely only on 

these. We still need top caliber measures and policies aimed at encouraging 
every business and every industry to adopt this new technology. Concerned 
units have already started working on this aspect, but there are some 
problems with the whole plan which must be examined. Such as: 


There must be a unified leadership throughout the entire city on popularizing 
the use of microcomputers; there must be an overall plan, especially on an 
early start in training personnel. 


Other problems are whether imported microcomputers and miscellaneous parts 
should be imported tax-free or with reduced tax. Should a specific unit's 
profits made from using microcomputers be retained or spent for continued 
expansion in the realm of microcomputer applications? Should units with 
insufficient funds be allowed to buy microcomputers on installments? Should 
microcomputer plants be given subsidies to permit them to promote production 
in hardware and software? 


In short, all concerned departments throughout the city have been given the 


green light to popularize the use of microcomputers. 


> 
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TLANJIN'S RUGGEDIZED COMPUTING SYSTEM 
Tianjin TIANJIN RIBAO in Chinese 10 Jan 84 p 1 


[Article by Yang Mingbiao [2799 0682 2871]: “Tianjin Develops a Ruggedized 
Computing System: Operational in Open Fields Mounted on Vehicles, and 
On-board of Ships” ] 


[Text] The Tianjin Institute of Computers’ scientific research personnel, 
after more than a year's efforts, have successfully trial-manufactured 

the 1155-1 ruggedized high-grade digital computer, thus, expanding the 
capabilities of the model 1153 high-grade digital computers. Also, enabling 
these high-grade computers to be used in open country, in mines and at sea 
ind also extend their use into such fields as geological prospecting, 
petroleum extraction, radar monitoring, etc. 


in the last decade, the development of Chinese-made electronic computers 
has definitely attained certain successes. However, using these high-grade 
computers need special rooms with constant temperature and humidity, as 

well as dustproof and shockprcof. The result is that some remote areas 

and industries that lack these things have no way of using this new computer 
technology. 


Technical personnel at the Institute made important contributions in 
expanding the capabilities of mode! 1153 microcomputer, and at the same 

time they were rigorously test-manufacturing the ruggedized model 1155-1 
high-grade computing systes for use under adverse conditions. This ruggedized 
model computer system needs neither special machine room, nor mainirame, nor 
seven kinds of ruggedized peripheral equipment, and can operate normally at 
temperatures between -10°C to 45°C. Moreover, it possesses a strong 
anti-shock capability, suitable for installation in vehicles or on shipboard, 
thus, further expands the scope of computer services in various fields. 
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CHINA'S FIRST MLICROCOMPUTER-CONTROLLED STEEL PLPE PRODUCTION 
Tianjin TIANJIN RIBAO in Chinese 23 Jan 84 p l 


[Article by Tai Baokui [0669 1405 1145] and Cai Lijun [5591 4539 6511]: 
"The Nation's First Use of Microcomputer for Cold-Drawing Bench, Achieved 
by Seamless Steel Pipe Plant and Computer Plant"™] 


[Text] The Tianjin Seamless Steel Pipe Plant and the Tianjin Computer Plant 
have jointly developed a microcomputer data acquisition/processing system for 
seamless steel pipe cold drawing that passed evaluation on the 21st of this 
month. This is China's first instance of using a microcomputer for the cold- 
drawing bench in the seamless steel pipe enterprise. After accumulating 
nearly 1000 hours of test runs, the machine is still operating normally, and 
meeting all the functional specifications of the original design. 


The Tianjin Seamless Steel Pipe Plant's cold drawing process is for the 
production working process of the finished cold-drawn seamless steel pipes. 
In the past, manual statistical methods were used to assess a bench team's 
production by counting individual pipes, or measuring the pipe length in 
meters, or recording the effective operating time, etc. These methods not 
only waste time, they are imprecise, and some data cannot be accounted for 
except by relying on experienced estimates. [In accordance with the 
continuous upgrading of the level of industrial management, and the increas- 
ing implementation of the personal job responsibility system, this plant 
has proposed a tentative plan for using a microcomputer to gather and 
process data related to the cold-drawing bench. This proposal obtained 
support from the Municipal Economic Commission, the Metallurgy Bureau and 
the Machine-Building Bureau No 2. With the close cooperation between the 
Seamless Steel Pipe Plant and the Computer Plant, the task was accomplished 
in only one year. 


This microcomputer data acquisition/processing system has been under test 
runs since last 15th October, has been functioning reliably and stably, 

ind can provide timely, accurate statistical parameters with respect to 

work station output, work team output and effective production time 
Production workers can view at any time, on a large-screen numerical display 
installation in their shop, the complete production picture for their own 

or other work stations. The microcomputer can also automatically print 

out production reports at pre-determined intervals. This way, it not only 
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completes statistical assessment on production of the cold-drawing bench 
operation, it also helps to implement the personal job responsibility system 
at the work bench. Also, on the production line, it will bring about progress 
control, permit a more rational production plan, exploit the full potential 

of production equipment and formulate conditions necessary for raising 
production efficiency. After the microcomputer was tested, this plant took 
the initiative in putting scientific data to use in rationally arranging 

the production process resulting in an increase in the monthly average 
production level of seamless steel pipe of 8.26 percent. 
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JOINT EFFORT BETWEEN RESEARCH, PRODUCTION 
Tianjin TIANJIN RIBAO in Chinese 29 Nov 83 p l 


[Article by Yang Mingbiao [2799 0682 2871]: "Cooperation Between Electronic 
Computer Institute and Radio Plant No 2 On Microcomputer Development and 
Applications" ] 


[Text] In order to assist all trades and professions to utilize the new 
microcomputer technology and to speed up the course of building the four 
modernizations, the Tianjin Institute of Electronic Computers and the Tianjin 
Radio Plant No 2 agreed on the 2lst to join effort in developing a micro- 
computer applications scheme, and to take up responsibilities for all areas 
concerning microcomputer applications in Tianjin. 


The Tianjin Institute of Electronic Computers is regarded as China's basic 
research for micro- and mini-computers. It has relatively strong technolo- 
gical capabilities, and has had more scientific research achievements. The 
Tianjin Radio Plant No 2 is China's designated specialized plant for 
manufacturing microcomputers. It has relatively large production capacity 
and has more product categories. Because of this, the two sectors agreed to 
go forward hand in hand, and cooperate in developing a scheme for appli- 
cations, bringing into play the dominant position in technology and production, 
expanding the scope of their applications and services, raising the quality 
of service, and together opening up a new phase in developing Tianjin's 
microcomputer applications. 


The scope of their cooperation in developing microcomputer applications is 
greater and will be able to serve and supply users of DJS-062, DJS-620, 
DJS-065, Apple ILI, FM-8 and DVAL-68000 model microcomputers with respect to 
hardware, software development, technical consultation and training, respon- 
sibility for equipment installation and maintenance, etc. Moreover, they 
are also capable of installing such equipment as Chinese-English terminals, 
light pen graphic display units, etc. 
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TIANJIN INSTITUTE POPULARIZES MICROCOMPUTERS 
Tianjin TIANJIN RIBAO in Chinese 29 Nov 83 p 1 


[Article: "Tianjin Institute of Applied [Electronic] Computer Technology 
Assumes Responsibility for Popularizing Advance Microcomputer Technology" ] 


[Text] The Tianjin Institute of Applied [Electronic] Computer Technology aims 
to popularize the use of advanced microcomputer technology in industrial and 
mining enterprises. In addition to carrying out its own work, the Institute 
also organizes technical personnel to go to plants and enterprises to 
publicize the major significance of using microcomputer usage as well as to 
carry on programs to help promote computer applications. By mid-October 

of this year, the Institute not only successfully developed and passed 
evaluation concerning three program items, but also took on one-third of 

the workload from the Municipal Economic Commission's promotional program 

of more than 20 items. 


The Tianjin Institute of Applied [Electronic] Computer Technology is a new 
unit, established in 1980. In spite of technological weaknesses and 

equipment shortages, no one from the Institute head to the technical personnel 
feared the difficulties, but rather strived to reform Tianjin's industrial 

and mining enterprises, thus opening up new ways to more scientific manage- 
ment and add intelligence to new products. 


The Institute encountered two problems during the course of its development: 
One was people's lack of knowledge and fear of failures concerning micro- 
computers, resulting in a negative impact on production. Another was that 

the technical personnel in the promotional unit themselves who were unfamiliar 
with computer technology, thus having a hard time at work. In order to solve 
these problems, the Institute organized part of their scientific and technical 
personnel to go successively into more than 70 industrial enterprises. On 

one hand, they propagated the major significance of adopting microcomputers 

to concerned leaders, while at the same time tried to obtain thorough 
understandings with regard to the target units’ status in production manage- 
ment and products. Then, specific proposals were made for adoption of 
microcomputers for certain overall programs. They also helped in training 

the personnel. The Tianjin Watch Plant adopted a microcomputer system for 
general wristwatch testing which was a successful joint venture of the 
Institute and the watch plant. After this testing system was put into 
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effect, only two operators were required instead of the previous work force 
of eight at 48 testing stations. Efficiency was greatly increased--1200 
watches can be tested per hour, the testing data is accurate, and the 
production cost is greatly decreased. 


In order to open up a wider sphere of microcomputer usage, the Institute 

is cooperating with concerned units on several research projects intelligent 
instruments, checking data, production control and industrial management. 
Some of the projects have already been accomplished, for example, a micro- 
computer-controlled system for sorting international mail, and data- 
acquisition and analytical set-ups for studies in hydrology, geology, 
electrical vibration, etc., or using microcomputer-controlled optinum 
distributor [Textile] schemes. Some of these are ongoing research projects. 
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MICROCOMPUTER APPLICATION TESTED IN COTTON MILL 
Tianjin TIANJIN RIBAO in Chinese 25 Dec 83 p 2 


[Article: "Successful Test Run of a Microcomputerized Distributor: Municipal 
Economic Commission Holds On-Site Conference at Cotton Mill No 2] 


[Text] On the 2lst and 22nd of this month, the Tianjin Municipal Economic 
Commission held an on-site conference at the Tianjin Cotton Mill No 2 to 
popularize the use of microcomputers. They requested that every department 
pay close attention to popularizing the application of microcomputers in 
their work, to rely on this technological advancement to increase economic 
benefits, and to move Tianjin's industrial communications system work level 
another step forward. 


The Cotton Mill No 2 is a large mill with a more-than-70-year history. It 
used a large volume of cotton for production, and there are numerous raw 
cotton varieties. Hence, the distribution work is a key to the process. 
Whether the distribution process is scientific or not, it is related not 
only to the cotton yarn quality, but also directly influenced the yarn 
production cost. For many years, the work of distributing has relied 
directly upon people's experience, making it very difficult to do this job 
scientifically. In order to change this backward state of affairs, with 
the support of the Tianjin Municipal Economic Commission, Tianjin Cotton 
Mill No 2 and the Tianjin Institute of Applied Computer Technology began in 
May of this year to jointly develop and put into use a microcomputer-based 
automated system for the distributor. There has already been a markedly 
successful test-runs for 2l-count and 46-count yanrs. Under this environment 
of ensured yarn quality, with each jin (=45 kg) distributed, the producticn 
cost is reduced by 1 fen (#1/100 yuan). On just the 2l-count yarn product 
alone, 140,000 yuan can be saved annually. If this mill stresses the use 
of microcomputers in the distribution process on all of its various kinds 
of cotton, annual savings could reach 500,000 to 600,000 yuan. 


fianjin Cotton Mill No 2 was able to succeed in developing the micro- 
computerized system within a relatively short time largely because of the 
serious attention and support of the leaders, and close coordination and 
mutual learning between the industry and the research institute. At the 
beginning, because concerned personnel in Cotton Mill No 2 did not under- 
stand computer technology, and concerned personnel in the Institute did not 
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understand spinning technology, the two sides lacked a common language, making 
it very difficult to get the work under way. In order to solve this contra- 
diction, the Institute's technical personnel responsible for the project 
went to the Mill No 2 as students first and humbly listened to the Mill's 
technical personnel and the distributor workers in order to learn the 
distribution techniques and their viewpoints and needs. As from the miil 
side, chief engineers and concerned technical personnel, along with the 
distributor workers, invited the Institute's technical personnel to lecture 
on related microcomputer technology. Under this joint effort, the two 
sides successfully developed peripheral equipment for the microcomputer 

and wrote software based on Mill No 2's specific environment. At long last, 
an old plant of this type became the first to modernize the traditional 
craft of distribution, thus, opening up a new path for the use of micro- 
computers. 
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DJS-185 DIGITAL ELECTRONIC COMPUTER DESCRIBED 
Shanghai DIANZI JISHU [ELECTRONIC TECHNOLOGY] in Chinese No 7, 1983 pp 42-43 


[Article by Zhang Zhifen [1728 4249 1164] and Hua Hanju [5478 3352 6874] of the 
Shanghai Electronic Computer Plant: "The DJS-185 Electronic Digital Computer"|] 


[Text] The DJS-185 electronic digital computer is a high performance computer. 
it is the middle level model in the DJS-180 series and is fully compatible with 
the PDP-11l series. The DJS-185 uses medium and large scale integrated circuits; 
hardware capabilities are comprehensive; software is plentiful; the system can 
be expanded; the configuration can be improved, and it can be expanded for use 
in scientific calculations, data processing, and real time control. 


I. Main technological properties and characteristics of the system. 


1. Word length is 16 bits. It can support 4 data formats: 8-byte, l6-place 
integer, 32-place double length integer, and 32-place floating point number. 


2. It comes with complete byte processing commands, and can very effectively 
process 8-byte data and characters. There are 81 basic commands which can be 
increased to 91 with the addition of such options as expanded commands, float- 
ing point commands, and storage and management commands. 


3. Magnetic core storage access time is 1.4 microseconds; semiconductor memory 
access time is 450 nanoseconds. 


4. This computer contains 8 general purpose registers for ease of programming. 


5. Hardware stacks are convenient for interrupt, automatic trapping and sub- 
program transfer. 


6. The single bus serves as a route for intercommunication between components. 
This is a main feature of the system configuration of this computer. 


7. There are 12 addressing methods which strengthens the capabilities of the 
command system. 


8. High speed peripherals can directly interrogate memory without the inter- 
vention of the central processing unit. 
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9. There are 4 multiple level automatic priority interrupts, each of which has 
a vector address. From the vector address, the system can directly access the 
service program entry address. 


10. It has power loss protection and has power on restart capabilities. 

Ii. System scale 

System hardware is modular so the user can organize the most suitable system. 
l. Hardware system: 


The central processing unit includes the processor, extension command, floating 
point command, memory management standard, stack limit register/work frequency 
clock, automatic guiding, and processor maintenance device options. 


Internally there are two kinds of memory: magnetic core and semiconductor which 
can be mixed. Both are 16K expandable to 124Kb. 


Peripheral devices include a control console typewriter, line printer, character 
display terminal, fast start/stop photoelectric paper tape input/output device, 
hard disk drive, floppy disk drive, single circuit and 8 circuit asynchronous 
communications interface. 


2. Software system: 


Operating systems include the RT-11 single-user foreground/background operating 
system, which has abundant keyboard supervisory instructions and functional pro- 
grams and can support a variety of higher level languages. The RSX-11M real-time, 
multi-channel program, multi-user operating system which, while responding at high 
speed to many real time events, also makes it possible for many users to carry 

out program development and provide service to some non-urgent applications. The 
RSTS/E multi-user time-sharing operating system can support as many as 64 users 

simultaneous dialogue with the system and use all the equipment and data resource: 
of the system. 


Programming languages include MACRO-11 macro-assembly language, FORTRAN IV and 
FORTRAN77, BASIC and MUBASIA.C (8-user), COBOL, PASCAL, and C language. 


$. Diagnostic software: 


This computer comes with a variety of paper tape diagnostic software and non-paper 
tape type diagnostic software. It includes the XXDP diagnostic program package, 
XXDP-PLUS diagnostic software package, and the DEC/X11 configuration/connection 
program. 


/] 








Ill. System architecture 


The system architecture is as in the diagram. 
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1. Single bus. The bus is the only common channel which connects the central 
processing unit, memory, and all peripherals. The address, data, and control 
Signals are transmitted back and forth over a 56-line bus. Most of the bus 
lines are bidirectional, so that the same group of signals can act as input 
Signals and as output signals. 


All components connected to the single bus communicate with each other using 
the same signia and the method of communication is similar. The components are 
all addressed the same on the single bus. Just like the memory units, external 
registers are directly flexibly controlled by the central processing unit. All 
operating commands to memory also can use similar commands to operations of 
equipment registers. 


Communications between two pieces of equipment on the single bus are in main- 
subordinate form. The main-subordinate relationship is dynamic: the priority 
of the central processing unit distinguishes the priorities of circuits which 
can use the line equipment on the basis of demand, distinguishes which piece 

of equipment can take up the bus and become the main equipment for the present. 
Communication between equipment is interlocking and is carried out in question-~- 
answer format. Communication is unaffected by the response time between main 
and subordinate equipment and the length of the bus. This asynchronous control 
method can be carried out at maximum speed by the equipment and in communica- 
tion need not wait on each other. 


2. Central processing unit. The central processing unit carries out all the 
arithmetic and logic operations which the system demands and through priori- 
tizing distinguishes the dynamic allocation of rights of lines to control the 


single bus. 
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CONVERSION OF EXISTING DOMESTIC PLANTS TO MANUFACTURE LSIC MASKS EXPLORED 


Beijing BANDAOTI XUEBAO [CHINESE JOURNAL OF SEMICONDUCTORS] in Chinese No 6, 
Nov 83 pp 565-573 


[Article by Lin Yu [2651 7138]: "Mask-Making for Large-Scale Integrated 
Circuits by Using Pattern Synthesis Method"| 


[Excerpts] 1. Mask-Making for LSI Circuits by Using Pattern Synthesis Method 


Owing to the extreme complexity of LSIC topology, China and other countries 
need very expensive precision mask-making equipment for fabricating LSIC masks. 
Also in order to use this equipment, it is necessary to have computers in con- 
junction with other facilities to form a computer-aided mask-making systen. 
Without such a system, it would be difficult to use the mask-making equipment. 
Building a computer-aided mask-making system requires much manpower, technolo- 
gy and capital. Thus, at present, there are many Chinese plants capable of 
manufacturing masks for medium-scale and small-scale integrated circuits, yet 
few plants are capable of fabricating masks for LSI circuits. Moreover, the 
vast majority of these facilities use imported equipment. On the basis of 
what is available, would it be possible to convert this medium-scale and small- 
scale integrated mask-making equipment to fabricate masks for LSI circuits? 
For this, we have studied the pattern synthesis method in developing masks for 
LSI circuits. 


The idea of using the pattern synthesis method to develop masks for LSI cir- 
cuits calls for closely integrating design methods with mask-making methods. 
In designing, modules are designed in block sections, then LSI mask patterns 
are formed by piecing the modules together. The corresponding mask-making 
method calls for the piecing together of these already fabricated block se 
tions, forming a mask for the LSI circuit. Fabrication of block section mask 
patterns uses the conventional means of medium-scale and small-scale integra- 
tion mask-making (primary photo-reduction follows etching). By employing 
pattern synthesis processing, the module patterns are then pieced together to 
form a finished mask. 


A comparison of the two working processes shown in Fig. 1, indicates that 
pattern synthesis mask-making requires an additional pattern synthesis process 
Due to this added procedure and design modification, the fabrication of LSI 
circuits using medium-scale and small-scale mask-making equipment as a basis, 


becomes possible. 
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We used a contact (1:1) pattern synthesizer, converted from a photo-lithograph 
machine, and a projection-type (4:1) pattern synthesizer, converted from a 
precision reduction instrument, as vell as setting up two pattern synthesis 
processes, shown in Fiz. 2, to successfully develop a variety of masks for LSI 
circuits. The incorporation of this 1:1] pattern synthesizer has been most 
useful in pattern synthesis technology. Not only can it be used for repetitive 
pattern synthesis, moreover it can very easily alter plates or register plates 
in order to examine already synthesized mask patterns. 


We feel that the key to success lies in modifying the design methods so that 
they will be suited for the pattern synthesis technique of mask-making. We 
would also like to point out further steps for pattern synthesis design of LS! 
circuits, as the basis of design principles will be to eliminate the error 
factors induced by additional pattern synthesis processing. 


2. The Pattern Synthesis Method of Mask-Making Can Increase the Mask Scal« 
of LSI Circuits Prepared From the Original Equipment 


This issue is discussed below with regard to the scale and precision of mask- 
making. Conventional means of mask-making involve etching, folowed by primary 
reduction, where the formation of an intermediate mask for an electrical cir- 
cuit takes place. However, in pattern synthesis, the LSI master pattern is 
divided into a number of sectional blocks. After etching, a block mask 
pattern is then formed after primary reduction. The intermediate mask is then 


pieced together after pattern synthesis processing. 


At tirst glance, the only advantage of using pattern synthesis in mask-making 
is that tabrication can be based on using medium-scale and small-scale mask- 
making equipment. Its disadvantage would appear to be added processing and 
time consumption. But in actuality, even though there are plants with larps 
size photo-etching equipment, pattern synthesis method of mask-making is sti 
advantageous, that is, if the probability of operational and the periodicity of 
the LSIC are considered. [The following aspects are discussed: | 


’ 


a) Utilize the pattern synthesis method to increase the mask-making yicld, | 
shorten the developing period 


b) Use the pattern synthesis method of mask-making will be able to expand 


circuit scale 

) Overlay precision in using pattern synthesis method for mask-making 

4. Pattern Synthesis Mask-Making and Pattern Synthesis Design 

In the above section, we analyzed and explained the advantages of pattern 
synthesis methods of mask-making in developing LSI circuits with respect t 


fabrication time and precision. As pattern synthesis uses large buildin, 
blocks and as the fabrication of building blocks involves photoetching on 


ther equipment, there exists an inherent problem, that is, pattern synt lw 
error. rhiis ection discusses this problem and the means in which this 
proble in be solved through designing. 
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In summary, the process of formulating the met 
fabricating masks for LSI circuits involves: 
design; 3. circuit layout design; 4. mask patt 
6. blocks; /. block design; 8. compiling key b 
9. synthesis of LSI masks. 
with regard to the designing steps in pattern 
are unique and the first five steps are gener 
rouit design. Yet in pattern synthesis desi 
; tionalize blocks according t che ruies I 
necessary to take int i mt the haracteris 
beginning with logic design. After the ate 
circuit layout, not only can the principles 
but all block sections will be capable : ein 
specific tunctions will be realized, thus si 
Because after the axial alignment, the sear 
become straight lines, and linear compensati 
lines can be extended to serve as a complete d 
other block sections and constituting a buildi: 
logic LSI circuit is such a sub-system. 
4. Conclusion 
After analyzing the above, we teel that: 
1) Using the pattern synthesis methods n in 
the origina! isk-making equipment. Exper ime 
etching and ill screen tographic « i pme 
for LS] circuits. 
Pattern syntiesis is the re t t he 
making techniques. he key t it is 
for pattern design synthesis i rder t 
pattern synthesis techniques 
3) The shortcomin f pattern mth 
difficulty in aut ition. In ord t 
technique, rules of patter: ynthe 
the difficulty in mask pattern ds . 
sis has only been successfu! t t 
LSIC masks were produce that is w it 
hampered. 
The prit.ciples of pattern synthesi sk- 
building block pattern generator, levice pi 
Shoujue [3769 1343 6030}. ther rticipants 
Liulin [2799 2692 2651], Chen Ba i (7115 60 
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Generation Format’, ZHONGGUE KEXUEYUAN BANDAOTI YANJIUSUO YANJIU BAOGAO 


1977-1978 pp 21-23. 
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JPRS-CST-85-01 3 
1 May 1985 


MICROCOMPUTER SYSTEMS FOR XINJIANG--On 15 March, the China Computer Technology 
Service Company decided to provide 500 microcomputer systems for the Xinjiang 
Branch, now in preparation, this year. A sample of the computer system will 
arrive in Xinjiang in mid-April and full sets of computer systems will be 
shipped to Xinjiang from June until the end of the year, one batch after 
another. A decision has been taken by the China computer Technology Service 
Company that the Xixfiang Branch, after its establishment, will join hands 
with Xinjiang University to run training courses in microcomputer systems. 
[Summary] [Urumqi Xinjiang Regional Service in Mandarin 0100 GMT 17 Mar 84 HK] 


']1000-SERIES' COMPUTERS--Beijing, 28 February (XINHUA)--The "1000-series" smal] 
computers manufactured in China now account for one-third of all small com- 
puters in use in the country. They are in use in all sectors of the national 
economy, playing a significant role in raising economic efficiency. All 14 
models of this series of small computers share the same software written 
expressly for them. This type of small computers has been successfully used in 
typesetting Chinese characters, showing precision graphics, processing satel- 
lite pictures, and managing oilfields. [Summary] [Beijing XINHUA Domestic 
Service in Chinese 0202 GMT 28 Feb 84 OW] 


TWS 0600 MICROCOMPUTER--Comparatively, the current most popular microcomputer 
system both domestically and abroad is the MS 68000 series. This type of 
computer has many features and plenty of software, but is expensive. The 
TWS 0600 single board microcomputer is a simplified version of the MC 68000. 
Its central unit is the MC 68000 microprocessor, while its array of features 
has been reduced to just those suitable to China's specific needs, greatly 
reducing the price range. Also, this is an original design (replacement) 

of a type of single-board microcomputer, not yet available domestically or 
abroad, that runs the high-speed, high-level language FORTH which makes it 
suitable for process control. This feature allows the single board micro- 
computer to have its own special characteristics. It is suitable for 
institutions of higher learning and scientific research units familiar with 
the 68000 assembler language and upgrades the capability to develop software. 
This 16-bit single-board computer can be adapted for use of ordinary 8-bit 
machines having speeds insufficient for control of certain kinds of loops. 
[Text] [Tianjin TIANJIN RIBAO in Chinese 12 Jan 84 p 1] 12625 


CHINESE COMPUTER RESEARCHERS--Tokyo, 27 Jun (KYODO)--A group of Chinese computer 


research workers will undergo a one-year training in Japan starting in late 
July, the Japan Software Industry Association (SIA) said Wednesday. The 
22-member group, including four women, is coming under an agreement on coopera- 
tive development of computer software technology signed in April, between 
SIA and China Science and Technology Exchange Center, the association said. 
lhe Chinese will study computer software at 10 Japanese software firms such 
as Software Age, Ltd. and Nippon Business Automation Co., SIA said. [Text] 
[Tokyo KYODO in English 0742 GMT 27 Jun 84] 
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PRC ORDERS MOR} (PUTE] » ae if (KYODO)--Hitachi Ltd. has received a 
Chinese rder fora el medium-sized multipurpose computers, 
company offici ; said Th : : wiil be used at calculation centers in 
Heilongjiang, Shanxi, Si (ive other provinces for civil engineering 
and construction project iiversities for educational purposes. China 
has nov ered 70 ni, which became the first Japanese 
company to enter the ime 19/8. The present order, valued at 

1.8 billion y veg Lli lolla » also calls for shipment of peripheral 
equipment. [Text fo} | Ey J8514 GMT 26 Jul 84] 
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LIFE SCIENCES 


VICE MINISTER CHEN WRITES FOR WORLD HEALTH DAY 
OWO71128 Beijing XINHUA in English 0730 GMT 7 Apr 85 


[Text] Beijing, April 7 (XINHUA)--Chen Minzhang, Chinese vice-minister of 
public health, contributes an article to the "Health News," published today, 
marking the world health day which falls on today. 


The theme of this year's health day is "healthy youth is our best resource 
for the future.” Every year, there is a different theme, designated by the 
world health organization. 


Vice-minister Chen states his enthusiastic support and he says that "the theme 
reflects the importance of present youth problem and the concern the society 


paid to the young people. 


" he 


In the article, entitled "Pay Attention to the Healthy Growth of Youth, 
notes that there are three hundred million youngsters in China, who are the 


future of the motherland and also builders for the modernization of China. 


The Chinese government has paid great attention to the healthy growth of the 
youngsters, he adds. In 1981, party leader Hu Yaobang called for the whole 
party and the whole society to care for the growth of youngsters. 


A series of measures have been taken by the departments of education, public 
health, and sports and the youth organizations, the vice minister points out. 


Large-scale investigations on students’ health were conducted by the health 
departments in 1979, 1980 and 1983. The students were given special check- 
ups for eye and dental diseases. In 1983 an investigation on dental caries 
and periodontitis was carried out among 130,000 students. 


According to a survey between 1955 and 1979, the weight and height of youngsters 
from 7 to 18 increased with the years. Schoolboys grew 2.3 cm and girls 2.13 
cm in every ten years. 


Medical colleges in China have children's health courses in their health 
faculty. The Beijing Medical College has set up a health research institute 
for youth and children, which undertakes the nation-wide research work, tech 
nical guidance, consultating services and training of personnel. 


Vice-minister Chen points out that work on disease prevention for the youngsters 
will still be emphasized and stress will be put on health publicity and educa 
tion. 
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LIFE SCIENCES 


SPACE BRAIN RESEARCH IN CHINA REPORTED 


Beijing KONGJIAN KEXUE XUEBAO [CHINESE JOURNAL OF SPACE SCIENCE] in Chinese 
Vol 4, No 4, Oct 84 pp 326-329 


[Article by Mei Lei [2734 4320], Institute of Space Medico-Engineering 
"Space Brain Science Research"] 


Excerpt The Theory and Method for the Study of Brain Functions of 
Astronauts 


Space brain science research in China began with the first manned space 
flight, the study took place in association with the National Aerospace 
Medical Research Institute of the Soviet Union, At that time we attended 
the first seminar on spaceflight related illnesses given by the Russian 
cosmonaut Titov. Since then, through our contacts and meetings in the 

last 21 years with Soviet cosmonauts from the Salyut space Laboratory, Soyuz 
project, Luna flights, spacecraft and other projects, each representing a 
different, progressing development stage of their space program, we have 
been deeply impressed with and interested in the changes of brain functions 
in spaceflights and the importance of the mechanism through which the nerve 
system adapts itself. Following the progress of the manned spaceflights, 

a lot of work had been done in other countries to study space travel related 
disorders in the vestibular system. At the same time, we carried out a 
series of simulated, ground-based experiments to study, from a broader 
angle of view, the techniques, methods and theories involved in space brain 
science research. Some of our research results have been published?-!1 
others are in preparation; the important conclusions we had been able to 
arrive from our experimental results are briefly summarized in this paper. 


l. The Study of Brain Functions under Cravity 


The changes in brain function due to varying gravities can be effectively 
studied with brain bioelectric stimulations. We have successfully recorded 
and calculated the average induced voltage and electroencephalographs of 
human brain under a gravity of 10g. In addition, we also measured human 
brain electric activities under simulated weightlessness--assuming the 


prone position under low gravity for a duration of 21 days. We also 
observed that the positive and negative gravity effects lead to opposite 
responses in induced voltages and electroencephalogram. The effect of 
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described as the “most decisive step in evolution from the anthropoid to 
man,” of being able to walk straight with 2 legs. A body living in vertical 
positions demands an even more advanced nerve system to cope with the earth 
gravity; the mass of cortical areas was thus, greatly increased, more and 
more important neurons with multiple dendrites sprang up and a distinct 
forehead was developed. The forehead of Beijing Man displays significant 
growth compared to that of the anthropoid and resembles the modern human 
brain. This demonstrates that with the progress from creeping to walking, 
an important mutation took place. The ability of the body to assume a 
vertical position leaves the two hands free to undertake more complicated 
activities. Through the combined effect of the abilities to work and speak, 
the brain gradually matured from the state pertaining to an anthropoid to 
that of a man, 


We believe that there are 4 important mutations in the brain evolution: 
encephalization, corticalization, laterlalization and frontalization. The 
results of human brain waves study support the viewpoint that the evolution 
of brain functions progresses through mutations. We observed in the 
gravitational effect study, the color vision study and the memory study many 
mutational processes taking place in the form of opposite induced brain wave 
responses, for example, the induced reactions of brain under positive 
gravity are opposite to those when brain is exposed to negative gravity, 
the responses to red color are in contrast to those to green-blue, the 
reversed brain waves of sensory and memory, the opposite effects of 
amphetamine and 5-hydroxy tryptamine and the opposite responses in frontal 
and occipital lobes. Based on_these findings, we proposed the "theory of 
opposition of nerve systems ,"9 later, we had this theory further developed 
into the "theory of mutations in functional states" (paper in preparation). 


3. The Dissymetry between Two Cerebral Hemispheres and the Principle of 
Frontalization of Human Brain Functions 


The dissymetry between two cerebral hemisphers (laterlalization) in the 
coordination of human brains have aroused extensive interests in the 
scientific community. This phenomenon, certainly, is also a worthy subject 
for serious study in space brain science research. 


The results of clinical observations and experimental analysis have indicated 
that the right cerebral hemisphere is the functionally dominant one in 
performing space analyses. It was discovered in cerebral hemispheres 
segregated experiments that the right hemisphere is responsible for accept- 
ing and processing different shaped space images. People who have their 
right cerebral hemispheres damaged or removed showed symptoms of reduced 
abilities in a series of space analysis experiments such as space dis- 
orientations, impeded space memories, geographic disorientations and 
diminished depth perceiving and pattern recognizing capabilities including 
writing, reading and calculating difficulties in space. All of these brain 
functions are of great importance for human activities in space and have 
attracted much attention in space brain research. 


However, compound motions in space do not belong to the type of stationary 
motions which depend on space but not on time. They must coordinate with 
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peak which usually appears in the occipital lobe in the normal state, 
unmistakably shifted into the trontal lobe. The intensity of the -peak 

is in direct proportion with the history of practicing this inner strength 
regulating act. Therefore, those who have practiced this exercise for 
decades, exhibit the model synchronized peak, which appears predominantly 
in the frontal lobe and may extend into all other Lobes or areas to activate 
the brain as a whole into a syncronized oscillation. 


+. The Principle of Mutations of Functional States 


The movement of the -peak from the occipital lobe to the frontal lobe in 
the regulating by inner strength can be considered as a qutational process 
of cerebral functional states. We also found that this type of synchronized 
peaks oscillate periodically with a very low frequency (4 to 10 c/s, fre- 
quency; cycles per second, not s/c) when the synchronized peaks in 
electroencephalographs of every 2 seconds were scanned continuously by the 
tourier transform method. This kind of very low frequercy was very similar 
to the ultra slow rhythm reported in the Literature; they had been observed 
in the frontal lobe and hypothalamus-pituitary system only!?; the results of 
our study strongly supports the following hypothesis: the latent connection 
among trontal lobe-hypothalamus-pituitary glands can be activated consciously 
in the regulating by inner strength state and makes it possible for men to 
gain the control over inner organs in the bodies. The acquired ability to 
control inner organs is also an example of mutation of cerebral functions. 


We call the FT scan of the continuous synchronized peaks the electrofluctro- 
graph, EFG tor short. The intensity of the peak can be considered a 
parameter; it is a function of the number of nerve units entering into the 
synchronized state at any given instant. Both the fluctuations of synchro- 
nized peaks and peak intensities are of decis've significance in the phase 


changes of macroscopic state. 


We also detected large fluctuations along ftixed direction in EFG of those 
who are more experienced in control by inner strength practice. When the 
eabject attempted to bring his inner control ability to full play, repeated, 
large tluctuations were recorded in EFG. As the magnitude of rise levels 
out, the peak intensity has reached the maximum and is called the maximum 
fluctuation magnitude. The maximum [luctuation magnitude of the frontal 
obe increases with the increasing activities of conscious motions and can 
reach an even higher magnitude, the extraordinary maximum fluctuation 
agnitude, which, usually inclined to level out gradually. The large 
fluctuations of brain waves, probably signal the mutation of cerebral 
functions. The energy-level plot of maximum fluctuation magnitudes clearly 
indicates the mutational phenomenon: the curve is not continuous, instead, 
it is of a leaping form, a quantized curve. We have already obtained some 
data suggesting that there are energy tactors, such as field effects oper- 
ating across a distance, emerged accompanying the large fluctuations of 
brain waves. The frontal lobe plays a leading role in this process. 


The viewpoint of quantity changes leading to quality changes, the viewpoint 
of developing new functions from standing organs, is the most revolutionary 
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) Scientists agree that by reaching the stage of being al to launch 


ratts and communicate via wireless signals only repr: the primary 
: i the development of human civilization. A lot of ext: rrestrial 
ligence is in a tar more advanced stage than ours. We believe most likely 


that extraterrestrial Living bodies with longer evolutionary histories, may 
have already acquired more brain functions than us. Also, they may have 
leveloped new means for inter-planet compunications, biocommunications 
included, thus, searching for extraterrestrial wireless signals may not 
necessarily be the sole and best method for our attempts to establish contact 


with then. 


it is clear, trom the above arguments, that some corrections and Limitat ions 
should be made on prevailing theories in predicting extraterrestrial 
intelligence activities, especially on the estimation of certain parameter 
tlues. In addition, it is essential to gain further understanding of the 
new functions that brains could be capable of and of more advanced inter- 
inet communication means before better methods for searching extraterrestrial 
intelligence can be found. 


tLxperiments in Space Brain Science Research 


nough methods and theories have been established to make it possible for us, 
if necessary, to conduct Live experiments in this field in space. Th: 
xperiment to measure the brain waves of astronauts was pioneered by Adey 
t al, more than 10 years ago, probably, because of technical difticulties, 

more attempts have been made since then. (U.S.) NASA had sponsored 

mposiums expressly for the study of induced brain potentials and recently, 

let a sertes of research contracts to carry out earthbound studies on 

juced brain potentials and the related. The Spacelab |, launched by the 
Lurope Space Bureau, carried a portable magnetic tape type instrument to record 
he brain waves of their astronauts; the purpose was to study the wuman adjust- 


processes in space. The spacecraft project had conducted many nervou 
ind sensory experiments in a series of test flights.*” There have emerged 


theorles and models of the adjusting mechanisms of human nerve system in 

©, representative of some of the ongoing research directions; t! re 
r>dvanced ones are the so called “sensory cont ligtipeg theory,” “the nerv« 
lisarray theory” and the “Inner model theory"’”’’"”. The “principle of 
opposite nervous reactions” and the “principle of frontalization,” which we 
roposed, will provide much challenge and vitality for the study of thes« 


‘ries and models; where the systematic experimental procedures tor measuring 
tronauts’ brain waves such a memory related potentials, electrofluctro- 
raphs, the analysis of mutations of functional states etc., will provide 
eful tools for their studies. We are in the process of preparing a research 

ir testing brain tunctions in space (to be published later); this plan 
igned not only to make a pioneer ing investigation on the theoretical 
iniem of nerve adjustment in space but also develop allted space 

hnologies for effective measurement and control of astronaut's brain 

tions in manned space flights. 
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LIFE SCIENCES 


BRIEFS 


FRG-AIDED LABORATORY OPENED--Shanghai, April 4 (XINHUA)--A guest laboratory 

of cell biology opened here today. Built joiutly by China and Federal Germany, 
the laboratory is the first of its kind in China. [It will undertake research 
on subjects of common interest to both China and Federal Germany in the fields 
of development biology, cell biology and molecuiar biology. It will also 
undertake to train young researchers. The laboratory was financed by the 
Shanghai Institute of Cell Biology Academia Sinica and the Max-Planck Society 
of Federal Germany. Executive director of the Max-Planck Development biology 
institute Schwarz and his two assistants have begun their work in the labora- 
torv together with two Chinese researchers from the Shanghai Institute of Cel! 
Biology. [Text] [0W042136 Beijing XINHUA in English 1615 GMT 4 Apr 85] 
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ENVLRONMENTAL QUALITY 


REGIONALIZING NATIONAL LAND MANAGEMENT, ENVIRONMENTAL HYDROGEOLOGY .' & 
Beijing ZHONGGUO DLZHI [CHINA GEOLOGY] in Chinese No 12, 13 Dec 84 pp 9-12 


[Article by Li Jingsen [2621 0079 2773] and Sun Changren [1327 2490 0088]: 
"Principles and Ways on Regionalizing National Land Management and Environ- 
mental Hydrogeology" ] 


[Text] I. National Land Management and Environmental Hydrogeology 


In national economic construction, protection and reform of national land and 
the environment are necessary to provide the population with continuous condi- 
tions of normal life and growth. This entails unified planning and adminis- 
tration for resource exploitation and national land construction, considering 
the entire national territory or a large part of it. This is “national land 
management;" generally, is referred to as the "Outline of National Land 
Planning," or Regional Siting of the Economy. 


National land management work should be set up on the basis of necessary and 
extensive scientific research on resources, economy and the environment. 
Hence, environmental protection is a vital component of national land manage- 
ment. 


As an environmental essential, water ranks high in the ecological balance. 
Therefore, environmental hydrogeology in national land management should be 
based on natural laws of environmental hydrogeology and ecology in the 
localities, generalizing from current problems to make assessments to fore- 
cast problems in the national economy and social development, affecting 
groundwater resources and the environment. Thus, providing a scientific 
basis for national land planning and the carrying out of regional economic 
distribution. Starting from the optimal economic results, ecological and 
environmencal benefits, countermeasures of rational exploitation and 
protection of groundwater are adopted so that groundwater is available 
continuously for the economy and for social development, becoming a resource 
for periaanent utilization. 


In the key groundwater exploitation areas in China, much hydrogeology work 

has been conducted, accumulating a wealth of data in laying a solid founda- 
tion for current advances in environmental hydrogeology, national land 
management, and environmental regicnalization. Only by analysis and synthesis 
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relying on these data, can successful results be attained in national land 
management within a short time span. 


Il. Basic Research on Regionalizing National Land Management and Environmental 
Hydrogeology 


To coordinate the rational exploitation, use and protection of groundwater on 
the one hand, and the regional siting of the economy on the other, we should 
take note of the relationship of three factors: groundwater resources, 
economic siting and the groundwater environment (including the artificial 
environment of hydrogeology). Based on the regional differentiation rule of 
groundwater resources and the environment, the entire region can be divided 
into zones or further into zone sectors, pointing out the relationship to 
economic siting. This actually amounts to regionalization in geology. 


To carry out regionalization, first we must study the classification of 
hydrogeology and environmental hydrogeology; these constitute the basis of 
regional differences. 


The natura. environment conditions of groundwater include the natural 
conditions of hydrogeology, resource and natural water-quality protection 
environment of groundwater, including the natural essentials of regional 
geology, morphologic conditions, hydrology and meteorology, as well as an 
assessment of groundwater resources and related conditions of surface 

geology, such as groundwater pollution and deterioration of water quality. 
Since groundwater is a sector of the water cycle in nature, clarifying the 
conversion relationships (atmospheric precipitation--surface water--groundwater) 
is vital to sufficiently draw on this relationship in the balanced exploitation 
of water resources by obtaining the maximum economic results, and not to 
destroy the water resources. 


The artificial environment conditions of groundwater indicate man's economic 
activity in changing natural environment conditions of groundwater, and the 
mutual effect between the two (economy and environment), including man's 
engineering activity, groundwater exploitation and use, and pollution sources 
of groundwater. Man's engineering activity includes (the characteristics 

and distribution of) surface and underground artificial structures, especially 
groundwater pumping wells, sewage discharge and storage underground projects 
(among others), irreversibly destroying the hydrogeologic environment and 
geologic structure. 


As mentioned previously, man's economic activity may degrade groundwater 
environmental quality and even upset the ecological balance. For example, 
in some areas of excessive pumping of groundwater or areas of undesirable 
conditions of groundwater resource, over-exploitation of groundwater leads 
to surface settlement and collapse of loose sediment (or rock dissolving 
area), sea-water intrusion in coastal areas, and groundwater pollution due 
to the irrational discharge of industrial and domestic wastes. Hence, a 
study of current problems of environmental hydrogeology can predict possible 
environmental hydrogeology problems while developing the national economy. 
Thus, control countermeasures can be proposed, pointing out the development 
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of appropriate and rational economic siting of national economy sectors in 
varied environmental hydrogeology conditions. 


To sum up, a study on groundwater resource and environmental conditions can 
lead to another study classifying regional environmental hydrogeology. To 
study the environmental hydrogeology problems, the environmental hydrogeology 
classification and man's economic activity (and its consequences) can be 
unified. Study of the two above-mentioned aspects constitutes the basis of 
national land management and regionalizing environmental hydrogeology. 


II[. Principles and Approaches of National Land Management and Regionalizing 
Environmental Hydrogeology 


Both the national land management and regionalizing environmental hydrogeology 
serve the comprehensive purpose of the outline of national land planning. 
Hence, the following principles should be adhered to: 


(A) Regional characteristics: Groundwater of the study area is considered 
an entity; regionalization is coordinated from supply area to discharge area. 


(B) Comprehensive characteristics: Integrate the natural and artificial 
factors controlling and affecting groundwater in a unified view on the pro- 
tection of groundwater quality and volume. 


(C) Predictive characteristics: Generally, control is too late once the 
hydrogeological environment deteriorates. Hence, while regionalizing we should 
predict the possible emergence of deteriorating groundwater environmental 
quality during national economic construction, and in the process of ground- 
water exploitation and use. Detailed measures should be shifted from economy 
to environmental protection to be included into the corresponding levels of 
regionalization. 


After determining the principle of regionalization, its basis and level 
classification should be determined. According to the above-mentioned 
principles of regionalizing, we suggest the following guidelines: 


(A) Natural conditions of environmental hydrogeology and the main appearance 
factors. Man's activities of economic exploitation take place in the natural 
environment. Hence, among the basic conditions of rational exploitation, use 
and protection of groundwater, first is the study of hydrogeological condi- 
tions in the natural environment. Among several factors in natural environmental 
hydrogeology, the regional geologic structure is the basic one. The recent 
geologic age of the region can indirectly reveal the characteristics of 
regional activities of geologic structure. To a certain extent, the charac- 
teristics can reveal the degree (difficult or not) of groundwater pollution 
by hazardous substances. Therefore, regional geomophology can be considered 
the main appearance factor of hydrogeological conditions in the natural 
environment, becoming a guideline for the region, such as the following: 

In recent geology tectonic activity, in mountain areas with large-area 
elevation as the principal features, the main aspects of the effective 
exogenetic force are shown in abrasion, erosion, and outcrop of hard rock. 
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The main kinds of groundwater are rock-dissolved water and crevice water in 
hard rock; the cycle alternation is intensive because this is the principal] 
area of seepage and conversion of atmospheric precipitation into groundwater. 
Elements are in an intensive migration state; pollutants easily seep vertically 
downward with runoff water to pollute the groundwater. In a plain area with 
the main feature of tectonic activity in large-area subsidence, the main 

aspect of geological function is accumulation. Groundwater is present mainly 
as a crevice water in loose accumulation. Along the flow direction of 
groundwater, the supply and runoff conditions, water abundance characteristics, 
element migration situation, and the degree (difficult or not) of acquiring 
vertical pollution of groundwater (related to the lithologic structure of the 
surface stratum) have an apparent horizontal zoning characteristic. In 
dividing two levels of morphologic units within the mountain and plain areas, 
characteristics similar to those above are also realized. 


(B) Characteristics of groundwater resources generally include groundwater 
types affecting the distribution of groundwater resources, water abundance 
characteristics of the water-bearing stratum, exploitation conditions, feasi- 
bility and the (difficult or not) degree of increase in groundwater resource, 
and the (difficult or not) degree of groundwater being polluted, among others. 


In national land management, groundwater valuable to the national economy is 
discussed. For a certain region, the present groundwater pumping stratum and 
water-bearing stratum (with long-term supply potential) are discussed. 


To a certain extent, differentiation of groundwater types also reflect the 
water abundance characteristics in water-bearing stratum, alternation condi- 
tions of the groundwater cycle, and protection conditions of water quality, 
among others. We need to point out that the regionalizing level should be 
raised, not restricted by other factors (such as geomorphology) because the 
groundwater resource distribution area occupies a special place in the growth 
of the national economy and of society. 


(C) The importance of the relation of man's economic activities to groundwater 
quality and the impact of changes in groundwater quality in the region. 


Man's economic activity can affect the quality of the total environment; the 
areas and level of impact are determined by types (such as industry or agri- 
culture) and intensity (including the scale) of economic activity. This 

is also true as to the impact on groundwater quality. 


However, changes in groundwater quality can have different effects on the 
groundwater of the entire region. When the quality of groundwater in a supply 
area or the upper-reaches area declines, undesirable effects may occur in 
groundwater in the lower streams. Hence, the protection of groundwater in 
upper streams or the supply area is more important than the protection of 
groundwater in the lower streams. 


(D) Direction and countermeasures of groundwater exploitation, use and 
protection. 
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This is proposed on the basis of understanding factors such as characteristics 
of groundwater resources, environmental conditions, and man's activity, 
allowing for technical and economic conditions at present and within a 

certain period. For a large area, the direction and principles of groundwater 
exploitation, use and protection are as follows: for regionalizing of higher 
levels, generally three types of protection, exploitation and control can 

be divided; for regionalizing at lower levels, countermeasures are discussed 
about the protection of water quality and exploitation of groundwater resource 
(water volume). Further classification can be made as follows: 


Protection of water quality--protection of key localities, paying attention 
to protection, and protection; 


Resource exploitation and protection--small-scale exploitation, controlled 
exploitation, appropriately controlied exploitation, and appropriately 
intensified exploitation--artificial adjustment and storage; 


Treatment refers to sectors with deteriorated environmental quality (including 
water quality and volume) of groundwater. 


To clearly present and clearly demarcate administrative levels to the planning 
personnel, the problems of economic development, on the one hand, and rational, 
exploitation and use of groundwater coordinated with protection of the ground- 
water environment, on the other, the regionalizing of environmental hvdrogeo- 
logy and national land management should be divided into a certain number of 
levels. In our opinion, generally three levels are best, zone, subzone and 
small zone. If necessary, a further division of zone sector can be made in 
considering the incontinuity of the area. 


An example of regionalizing is presented: an area of China's semi-arid, 
semi-humid belt, including a zone of more than 50,000 square kilometers from 
land to sea and from mountains to plain. The mountain area occupies more 
than one-third of the total land area of the zone, mainly medium-elevation 
mountains, foothills and hillocks including three major intermontane basins 
or wide valleys. In the mountain area, varieties of groundwater include 
mainly the rock-dissolved water and crevice water in Quaternary system 
bedrock, as well as Quaternary system pore water in intermontane basins, wide 
valleys and major gorges; water quality is excellent. Exploitation of ground- 
water in bedrock is relatively difficult because of complex geological 
structure and lithological characters of the strata, as well as varieties of 
groundwater types and movement states. The plain area includes three parts: 
piedmont alluvial and deluvial plain, the middle alluvial and lake deposit 
plain, as well as littoral alluvial and coast deposit plain. Groundwater 

in plain areas is mainly pore water in Quaternary system loose accumulations; 
this is the main distribution area (since the piedmont plain is the most 
widely distributed area) of groundwater resources in the entire zone. All 
groundwater in the piedmont plain is fresh water. Brackish water of greater 
than 2 grams per liter of mineralization exists in the shallow portions of 
central plain and coastal plain; and fresh water under pressure lies beneath 


96 











the brackish water stratum. The groundwater quality and its supply and runoft 
conditions in the plain declines from piedmont plain to the coastal plain, 
displaying an apparent horizontal division of belts. 


At present, groundwater in the plain area has been exploited in large amounts; 
major exploitations are in groundwater with or without pressure, and shallow 
fresh water under pressure beneath the brackish water stratum and above 

the 200-meter depth in the brackish water area. The exploitation of ground- 
water of the entire plain area fulfills about one-half of total water consump- 
tion of the area. There are three major cities (each with more than a million 
residents) and several minor cities in the zone. Since there are abundant 
resources of coal and iron in the mountain area, as well as sea salt and 
petroleum (among others) in the coasts, there are well-developed industries 

of mining, metallurgy, chemicals and power in the zone. Because of lone- 
established economic activities in some urban areas groundwater has been 
over-exploited with the resultant environmental hydrogeology problems of 
dropping water levels, surface subsidence, groundwater pollution and deterior- 
ating water quality. 


After study and analysis, it is acknowledged that the following countermeasures 
should be implemented for rational exploitation and use of groundwater resources 
and for the protection of the groundwater environment: (1) Rational adjustment 
and distribution should be made on resources of atmospheric precipitation, 
surface water and groundwater at appropriate times and depending on local 
conditions; (2) efforts should be made to recycle and economize water and to 
reduce environmental pollution by waste water; (3) based on present experimental 
work under development are the artificial recharging of groundwater, underground 
adjustment and storage, artificial storage of energy, and slowing down of 
surface subsidence; (4) intensified management of water resources and environ- 
ment, adoption of planned exploitation of groundwater, control of groundwater 
pollution, and gradual improvement of water quality and water resources; and 

(5) adopting the policy of controlling groundwater pollution with emphasis 

on prevention. Controlled but different treatment measures should be adopted 
-or different pollutants and pollution causes. According to the above-mentioned 
situation and the previously mentioned principles, criteria and levels of 
regionalization, the criteria of determining the various levels of regionaliza- 
tion are: 


Zone--the first-level morphologic unit; this is the main direction of rational 
exploitation, use and protection of groundwater in the zone. 


Subzone--mainly the second-level morphologic unit; the major distribution area 
of groundwater resource is not limited by levels of the morphologic unit, main 
types of regional groundwater, and major countermeasures of rational exploita- 
tion, use and protection of groundwater. 


Small zone--in Quaternary system accumulation area, the division is based on 
the particular second-level morphologic unit of different distribution areas. 
In mountain and hillock areas with outcropping of bedrock, classification is 
made according to groundwater types. 
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For plots in the same small zone but with discontinuous distribution, further 
division of plots into zone sectors can be made. 


For local sectors with environmental hydrogeology problems emerging due to 
man's economic activity, since problems of the same type often exist in 
different subzones, but most control procedures are related to environmental 
characteristics of groundwater resources of the subzone, it is not appropriate 
to single out this factor in zone division. The situation may be explained by 
a description of zone division. 


I. x x Mountain groundwater protection area 


I,- Seepage supply from bedrock-dissolved crevice water (from medium- 
elevation mountains, foothills and hillocks) for small-scale 
exploitation--water quality key protection subzope (including 
It, to 16 zone sectors of Iyq small zone, and I}, to Ij, zone 

a 1 a lb lb 
sectors of I,, small zone). 


I>. (x x Intermontane Basin) Quaternary system pore water--appropriately 


controlled exploitation--water quality (paying attention to) protection 


subzone. 


I3- (x x Mountain South Piedmont Intermontane Basin or Wide Valley) 
Quarternary system pore water--appropriately controlled exploitation 
for artificial adjustment and storage--water quality key protection 
subzone (including I[3, and 13, small zones). 


It. x x Plain groundwater exploitation and protection, local key control zone 


- Piedmont plain alluvial and diluvial fan upper Quaternary system 
pore water--artificial adjustment storage for appropriately intensi- 
fied exploitation--water quality key protection, local key control 
subzone divided into II to [I small zones (based on alluvial and 

la lf 
diluvial fan). 


II7. Piedmont plain alluvial and diluvial fan middle, lower and inter- 
fan belt Quaternary system pore water--appropriately controlled 
exploitation--water quality (paying attention to) protection, key 
local treatment subzone (including Il,. and II. small zones). 

IT. Middle plain Quaternary system pore water, fresh water under 
pressure (beneath the brackish water stratum)--controlled exploita- 
tion--water quality protection, key local treatment subzone. 


Coastal plain Quaternary system pore water, fresh water under 
pressure (beneath the brackish water stratum)--controlled exploita- 
tion--water quality protection, key local treatment subzone. 
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When compiling the regionalization mzp, an illustrative chart for regionaliza- 
tion (with formal as shown) is also compiled. Preliminary discussions on 
certain problems in economic development of the zone relating to groundwater 
are conducted as to the suitability of environmental hydrogeology; discussions 
are not included here. However, the kind of discussion is of immediate signi- 
ficance, focusing on the study of the regional deveiopment of national 
economy; therefore, discussion is necessary and very important, following 
regionalizing. 
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ENVIRONMENTAL QUALITY 


ABUSE OF PRIVILEGE, LEGAL DEFENSE IN ENVIRONMENTAL POLLUTION CASES 


Beijing ZHONGGUO HUANJING REXUE [ENVIRONMENTAL SCIENCES IN CHINA] in Chinese 
No 6, 21 Dec 84 pp 11-15 


[Article by Cheng Zheng Kang [4453 2973 1660], Beijing University, Law 
Department, "Discussion on the Case Involving Wuhan Bureau of Harbor's Pier 41" ] 


[Text] The environmental pollution case involving Wuhan Bureau of Harbor's 
Pier Number 41 is a case with profound educational value. The case bistory 

is as follows: This pier is located in the Handou Riverside District, and 

is a mechanized pier with a daily coal-unloading capacity of 3900 metric tons, 
with a total of two chained-bucket machines. Since the "(Tentative) Environ- 
mental Protection Law of the People's Republic of China” was put into effect, 
this pier has not met Regulation 23 of the Code, that “units that spread 
hazardous gas and dust must use tightly enclosed production facilities and 
production techniques, and install ventilation and dust-vacuuming, cleaning, 
and reclaiming system." By not installing sprinklers in the coal storage 
area, and by not installing dust covers and dust-prevention spraying equipment 
on the coal-unloading machines, the pier caused coal dust to fly during 
operation, and caused the 20 thousand plus residents in the vicinity to 

not dare go outdoors to cool off during the summer months. They have repeated- 
ly voiced their objections to the Wuhan Burean of Harbor and the Riverside 
Industrial District, requesting that some administrative procedure be taken, 
but received no positive response. The people then asked the Wuhan City 
Environmental Protection Bureau for help, and the Environmental Protection 
Bureau did not request the pier to really solve this problem, but the pier 

did not take any action. On 5 and 6 July, 1983, the injured party went to the 
pier as a group to stop the coal-unloading activity, but the pier did not pay 
them serious attention. On the afternoon of the 7th during a South wind of 
strength between 4 and 5 on the windscale, the pier continued its operation, 
spreading roiling coal dust all around so that a person could not be seen 
beyond 20 meters. That evening, several tens of people crowded onto the 

pier and damaged the power-distribution station, the coal-unloading machine 
and other production equipment. The Public Safety Department, on 8 July 
arrested three people thought to be the leaders, and officially asked the 
Investigative Agency to thoroughly investigate their criminal responsibilities. 
Later, only due to the interference of the Central Committee leading cadre, 
who believed that "this case was started by the Bureau of Harbor for not 
having considered enough the welfare of the people", and that "appropriate 
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treatment and education should be given to those bureaucrats who heard but 
ignored the matters which violated the welfare of the people,” was then 
relatively suitable resolution reached for this case. Previously, similar 
public entanglement cases frequently arose at other places. In the treatment 
of this type of cases elsewhere, it was common to see only those activities 

of the people which damaged some of the polluting industry's equipment or 
hindered that industry's production operation, and therefore erroneously 

or one-sidedly investigated the legal responsibilities of the injured parties, 
causing the appearance of heart-rendering and insufferable situation in 

which the victims were deemed ,uilty while the polluters were deemed not 

at fault. This has affected the society's tranquil union, and damaged the 
dignity of the socialist institution. Therefore, for the purpose of maintain- 
ing the unification and the gravity of the socialist institution, it is 
necessary to carry out a discussion on the fundamental questions relating to 
the currently-not-yet-illegal environmental pollution cases such as that of 
Wuhan Bureau of Harbor's Pier 41. Of the utmost importance are the two 
following points: the nature of the unlawful, severe environmental pollution 
activities of the manufacturing and mining industry and the nature of the 
defense actions of the injured party against these activities. 


1. The Legal Nature of the Unlawful, Severe Environmental Pollution Activity 
of Manufacturing and Mining Industry is Abuse of Privilege 


The manufacturing and mining industry, in order to carry out production, must 
hold certain authority to cause or to be caused certain appropriate activities. 
This authority in the eyes of the law is called a privilege. In order to 
realize this privilege, the privileged body or its agent has the authority, 
within a definite time period, to engage in certain activities. This type 

of activity in the eyes of the law is called privileged activity. For 
example, Pier 41 holds the privilege to occupy and the privilege to use 
government property, and it has the authority to exercise these privileges 

to carry out the production activities of loading and unloading the coal. 
However, are all these privileged activities legal and protected under the 
law? Especially in our nation which belongs to all the people and the manu- 
facturing and mining industry is mainly for the people, should all the 
industry's production activities, regardless of whether they are legal or 

not, be protected under twe law? For ananswer to this question, consider 

the two entirely opposite ideas and two absolutely opposite definitions in 

the history of the legal system: In the beginning of the Bourgeoisie 
Revolution when individual freedom was in vogue, the school of natural law 
once brought up the concept of “absolute privilege", believing that the 
privileged individual enjoys absolute freedom with respect to his privileged 
activity which is considered legal regardless of the consequences produced 

by such privileged activity. In the middle of the 19th century, due to the 
expansion of the productive power, privileged bodies in engaging their 
privileged activities often created conflict. Also, the privileged activities 
of some privileged bodies often damaged the privileged activities of other 
privileged bodies as well as to the welfare of society. Because of this, 

the social law system was born, which criticized "god-given right", “individual 
right" and "absolute privilege”, believing that there is not much "individual 
right" in this world, only "society right", and that privileged activities 
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should be predicated on the obligations to society. According to the viewpoints 
of the school of society law, the privileged activity of certain privileged 
body can more or less hinder or affect the creation of privileged activities 

of other privileged bodies, and if the privileged activity is in agreement 

with the law or is for reasons of social benefit, and if the effect it 

created on the privileged activities of the other privileged bodies did not 
exceed limits established by law nor did it exceed limits that the average 
person would consider tolerable for the injured party, then this type of 
privileged activity is legal. Otherwise, it is illegal. This type of illegal 
privileged activity is abuse of privilege. Abuse of privilege is an unlawful 
infringement activity because it infringes upon the privileged activity of 
other privileged bodies, the consequences of which is not only denied by 

law, but the individual engaging in the activity must assume the financial 

and legal responsibility for the damage caused by the activity. The establish- 
ment of the philosophy of “abuse of privilege” caused conflict in some basic 
principles of old civil law, but its continual improvement produced some new 
principles in the new civil law. In dealing with prevention and control of 
abuse of privilege, it has already become the appropriate fundamental 

principle in any domain of civil law, and has become the standard of modern 
civil law. 





It is clearer and simpler to recognize abuse of privilege in environmental 
pollution cases than in the average civil cases. The exercise of authority 
that does not meet the requirements set by the law and violated the public 
benefit or caused the discharge and spreading of pollution to exceed standards 
set by government regulations, thereby causing the quality of certain impor- 
tant environmental factor of the surrounding areas to be below the environmental 
quality standard, is abuse of privilege. The felling of trees in another unit's 
forest without approval is abuse of privilege; the altered use of possessed 
and occupied land without prior approval is abuse of privilege; the unregu- 
lated control of flow of water is abuse of privilege; the act of unregulated 
construction of structures blocking another's sunlight is abuse of privilege; 
the unregulated adoption of environmental pollution control to discharge 
pollution exceeding the standards, thus causing the decrease in the quality 

of the surrounding areas, is abuse of privilege ... Wuhan Bureau of Harbor's 
Number 41 Pier, in not adopting any dust-prevention arrangement in the two 
chained-bucket coal unloading machines, was in violation of the Environmental 
Protection Code, Regulation 23: "Those units spreading hazardous gas and dust 
must use tightly enclosed production facilities and production technique", 

and its discharged dust caused the condition that "a person cannot be seen 
beyond 20 meters", and caused residents to “not dare open doors or windows, 
not dare dry clothes", has obviously exceeded the limit of discharge, 
detrimentally affected the environmental quality of the surrounding area, 
reached the “degree where an average person would consider intolerable", 
therefore, is obviously a case of abuse of privilege. 


Abuse of privilege is an unlawful activity, and is prohibited by law in every 
nation. But, there appears in some nation's legal system explicitly 
prohibiting abuse of privilege, for example, the first civil law in Japan is 
"prohibit the abuse of privilege." In some nation's law it appears as 
“abused privilege is not protected under the law", such as Sweden's civil 
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regulation Number 2. There are other forms of this law, like our nation's 
constitution, regulation 51 “the citizens of the People's Republic of China, 
in their exercise of freedom and right, cannot damage the national, socia! 
or group benefit and other citizen's legal freedom and right." Therefore, 
our nation’s legal system also clearly prohibits abuse of privilege. 


According to each nation's legal regulation, the legal consequences of 
abuse of privilege is (1) the consequences are not protected by law, 

(2) the assumption of financial and other civil responsibilities for damage 
caused. Therefore, the production activity of Wuhan Bureau of Harbor's 
Pier 41, which created severe environmental pollution, is not protected 

by the law, but should assume the financial responsibilities for the damage 
it created. 


The clear understanding of the nature of the unlawful activity by the severe 
pollution of the environment is beneficial in determining what is right and 
what is wrong, through the method of enforcing the legal responsibility of 
those who abvve their privileges and the protection of the legal privileges 
of the injured party, and thereby reaching the goal of environmental pro- 
tection through the protection of the legal privileges of the injured party. 


2. The Legal Nature of the Defensive Activity the Injured Parties Against 
the Unlawful Activity of Severe Environmental Pollution is Legal Defense 


The unlawful activity of severe environmental pollution, through environmental 
degradation, infringes upon the citizen's property right, physiological 
right, environmental right and other fundamental rights, and is a civil 
infringement activity that creates many kinds of infringement. Those 
injured by this civil infringement activity has the right to protect their 
own lawful privileges. This kind of protection can be realized via two 
different ways: (1) ask the government for protection, through the exercise 
of rights to plead with the administration or bring in a suit to the justice 
administration, ask the governmental administrative mechanism or the justice 
mechanism to recognize the individual right and to reject the other's unlaw- 
ful infringement; (2) self protection, when the governmental protection is 
impossible or untimely, through one's own power to protect oneself. Self- 
defense has two major forms, legal defense and emergency avoidance of danger. 
Asking the government for protection and self-protection are both lawful 
protection. Those viewpoints believing that only the governmental protect 

is lawful and self-defense in unlawful is wrong. Between these two methods 
of protection, we should positively promote governmental protection, because 
governmental protection is stronger, and can prevent the creation of social 
unrest, but when confronted with single-minded bureaucrats who do not care 
for the life and death of the people, we must also support the victims to 
exercise their self-defense rights. Because, this goal of this type of self- 
defense is that of achieving in environmental protection is the same, it is 
one of the powerful tactics of environmental protection. 


One of the most important type of self protection is legal defense, which is 
also called emergency defense. Many comrades have a fair understanding of 
the criminal aspect of self defense, but is not very familiar with the civil 
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aspect of self defense. This is relevent to the deficiency in our country's 
law enactment and administration of justice. In reality, the criminal aspect 
of legal defense is mainly directed at, though not limited to, criminals, its 
consequences are limited to dealing with self defender's non-assumption of 
criminal responsibilities, while the civil aspect of self defense is directed 
at the individual's civil right, its consequences not only deal with the 
self-defenders non-assumption of civil responsibilities, but deals with the 
offender's civil responsibilities. For example, Japan's civil law, rezula- 
tion 720 states: “In carrying out defense for oneself or the rights of a 
third party against another's unlawful act, and forced to harm the offender, 
one is not responsible for the financial damages, and the activity will not 
hinder the victim of the offense in his request for financial damages from the 
of fender." 


Most scholars believe that the framework of civil aspect of self defense and 
that of criminal aspect of self defense are similar, that is (1) it must be 
applied against unlawful infringement activities; (2) it must be applied 
against currently proceeding unlawful infringement activities; (3) it must 

be applied against the person that is applying the unlawful infringement 
activities; (4) self defensive action is applied within the limit of necessity. 
This kind of self defense framework has been theorized and used continuously 
for many years, but,the aforesaid theory, when applied to environmental 
pollution cases, is less than satisfactory. Environmental pollution cases 
have their own unique points, in general, unlawful severe environmental 
pollution activity can broadly be divided into two groups, one is sudden 
outburst type of pollution event, as in equipment malfunction leading to the 
emission of large quantities of toxic and hazardous substances, or the dumping 
of large quantity of toxic and hazardous substances, in a short period of time 
into bodies of water, or burying them in the ground, etc; the other is a long- 
term, continuous severe pollution. Everyone can easily understand the legal 
defense against the first type of environmental pollution, but the legal 
defense against the latter kind of pollution is usually not given serious 
attention by the people. But among the environmental pollutions cases, the 
legal defense activities engaged against latter kind of situation are more 
frequent, thus, should attract more of our attention. The temporary 
degradation of environment quality, if not leading to severe consequences 

such as induced acute poisoning in the people, are usually excused by the 
people, and the victim does not always employ legal defense action. But 

the day in and day out pollution, though at any given period of time does 

not have the strength of sudden pollution, is nevertheless infringing upon 
one's rights every hour of every day, causing the ceaseless accumulation of 
anger in the people. One day this accumulation exceeds the tolerable levei, 
then the slightest increase in environmental pollution activity will probably 
cause the people to adopt legal defense activities. The case of Wuhan Bureau 
of Harbor's Pier Number 41 is the model case for this latter kind. Many 
years of pollution caused the ceaseless accumulation of anger in the people, 
finally on the day when the pollution was increased, the people adopted a 

def ‘sive action. This kind of defensive action frequently appears as 
aggression and vengence, thus the average person often cannot have an accurate 
understanding toward it. In cases involving environmental pollution, legal 
defense has several additional special points as follow: (1) Sometimes it 
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is not applied at the time when the infringement was carried out. That is, 
in a continuous pollution case, sometimes people io not apply the defensive 
action just at the moment the infringement activity was carried out, but 
applied during a temporary stoppage but which can be continued at any time. 
For example, long-term noise pollution can cause people to lose sleep, and 
when the people decide to apply legal defense, the machine that produced 

this noise pollution can possibly and temporarily be turned off, but can 
again possibly be turned on in a few hours. The defensive action applied 

at this time is not applied at the time when infringement activity is in 
progress. (2) Frequently it is not directed at the persons responsible 

for the unlawful activity. That is, in environmental pollution cases, the 
defense action often is not directed at the equipment that caused the 
environmental pollution or against the operators of these equipment, but 

are directed at the source of this pollution. (3) The strength of the 
defensive action cannot be compared with the strength of the infringement 
activity. Because, the consequences of environmental pollution infringement 
is cumulative while the strength of defensive actions is eruptive and 
offensive in nature. There is no way to use the concept of "appropriateness". 
Thus in analyzing the legal defense in environmental pollution cases one 
cannot borrow completely the legal defense framework of the average civil 
cases. Specific analysis should be applied to specific situations. In 

cases involving environmental pollution, the victim's defensive action, in 
stopping the polluting offenses of the offender who violated the regulations 
concerning environmental protection under all legal systems, exceeded the 
national regulation or the regional regulation on emission or disposition 

of pollutants, resulted in the degradation of the environmental quality of 
the surrounding leading to the infringement of the victim's property 

rights, physiological rights, environmental rights, and other fundamental 
rights to an intolerable degree, belongs to legal defense. In differentiat- 
ing between legal defense and excessive defense, one must determine whether 
the defensive action is necessary to force the offender to stop his offensive 
action and whether it is enough to cause the offender to stop his offensive 
activity. As long as the action is necessary to force the offender to 

stop his offensive activity and is enough or less than enough to stop this 
offensive activity, then the action is legal defense. In the case of Wuhan 
Bureau of Harbor's Pier Number 41, the victims activities which forced the 
offenders to stop his offensive activities by damaging the power-distribution 
station and the source of pollution, but they did not beat up the people 
managing the pier nor the machine operators, nor did they damage all machines 
and equipment as a means to cause the offender to stop his offense, are 
therefore legal. Theoretically, legal defense should use as the limit the 
minimum defensive action required to stop an offense, but, in considering 

the environmental pollution cases, the victims, in engaging in their 
defensive action, were in a state of intolerable indignance while not fully 
understanding the offender's situation, thereby applied some slightly more- 
than-necessary but unintentionally destructive measure against the polluting 
source. This action should be considered legal defense. Only the opportunis- 
tic, intentional and wanton destruction of equipment and machines, mainly 
those machines that were not responsible for the environmental pollution, 
should be considered excessive defense. 
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In summary, in mass entanglements arising from severe environmental pollution, 
the manufacturing and mining industry that created the severe environmental 
pollution is the one who abused its privileges. Its abuse of privilege is 
a civil infringement activity, and this type of activity is prohibited by 
the laws of our country. Therefore, the consequences of this type of activity 
is not protected by law, and the polluter must assume the legal responsibili- 
ties arising from the application of this abuse of privilege, and in this 
type of entanglement, the polluters should be regulated promptly, fairly, and 
effectively. The self defense of the injured party, who received the severe 
environmental pollution activity, against the environmental pollution 
activity is legal defense. Legal defense is one of the rights enjoyed by 

the injured party, and is protected by the laws of the country. Those 
applying legal defense are not responsible for the damages created by the 
defensive action, and still have the right to request the polluter to pay 
damages arising from the pollution created. Those viewpoints that hold that 
the person applying legal defense is in the wrong and cannot bring suit are 
contrary to the legal viewpoint. We advocate that citizens should, in 
environmental pollution cases, with all their strength request protection by 
the government, that is, request the administrative mechanism or the justice 
mechanism to protect their rights, and eliminate the damage caused by 
pollution. The administrative departments, especially the different levels 
of people's government's environmental protection department and justice 
department, should positively, promptly, and effectively enforce the govern- 
mental protection of the legal and proper defense of the injured party, and 
thoroughly investigate, according to law, the responsibilities of those 
bureaucrats who ignore the requests for the right of protection of the 
injured party, and subsequently caused the injured parties to adopt 

defensive actions which cause damage to government property or caused social 
unrest. But on the other hand, for the sake of a consistent and thorough 
environmental protection national policy, and the maintenance of the smooth 
progress of the socialist modernization program, we should also support that 
injured party's legal defense action against those offenders who abuse their 
privileges through wanton pollution of the environment, not caring whether 
people live or die. We should educate the masses, this type of legal defense 
must use as the limit that which is enough to control the creation of 
pollution, should not expand beyond the borders of the defense or increase 
the strength of the defense. We must legally provide support to the legal 
defense action of the injured parties. We cannot adopt the method of "give 
each party fifty lashes", nor can we punish those who exercised their legal 
defense and give free rein to those who abuse their privileges, that is, 
those creating severe environmental pollution, thereby destroying the unifi- 
cation and the gravity of the socialist system, and damaging the serious and 
revered method of socialism. The firm legal support of the legal defense 

of the injured parties is one of the duties of the administrative departments 
of different levels. It is one of the keys to enable us to go forward one 
step in our work on environmental protection in the materialization of our 
nation's environmental protection policy. 
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MODELING NATURE PRESERVES AFTER XISHUANGBANA 


Beijing HUANJING BAOHU [ ENV TIRONMENTAL PROTECTION] in Chinese No 11, [Nov] 84 
pp 2-5 


[Article by Wang Xianpu [3769 3759 3302]: "On the Present Construction 
Problem of Nature Preserves Based on the Experience of Xishuangbana"] 


[Text] Xishuangbana was an area of dense tropical forests and abundant wild 
animals. Because of a lack of rational scientific planning, large tracts 

of forests have disappeared and the number of wild animals dwindle day after 
day. Starting in the late 1950s, this problem attracted the interest of 
concerned groups; therefore, some nature preserves were founded in 1958, in 
hope of solving the overall problem of rational exploitation, utilization 

and protection of biological resources. However, due to inadequate adminis- 
trative methods since the nature preserves were founded, the role of nature 
preserves has not been brought into plan and other preserves have seen vast 
reduction of forests and can no longer be considered preserves. With the 
continuous growth of nature preserves, more and more people realize the 
significance and function of nature preserves. Following generalizations 
drawn from experiences and past mistakes, in 1979 four nature preserves 
(Mengla, Mengcang, Mengyang and Mangao) were again delineated. After five 
years' work, administrative organizations and public security stations were 
established, and administrative personnel were employed in sufficient numbers 
and began work. At present, large-area forest felling and burn-and-slash 
cultivation of land have generally stopped in preserves, although illegal 
felling and poaching still occur here and there. The following contradiction 
still exists: production activities and daily necessities within a preserve 
and its boundaries, and the maintenance of the preserve. More importantly, 
there is not enough clarification on the preserve as an organization and its 
status in economic construction. Therefore, most administrative organs have 
no clearly defined program and adequate funds, generally they have only 
enough to pay the wages of personnel and some office expenditures. Of course, 
it is difficult to develop an effective administration, and in some cases 
preserves are merely nominal. The following main issues are put forward for 
discussion and examination by those concerned. 


I. Nature Preserves are an Integral Part of National Economic Construction 


Varieties of resources in nature furnish basic materials for man's production 
activities and livelihood. Through management and administration, these 
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resources enable man to conduct economic and cultural construction. For 
renewable resource management units, such as farms, forest and grazing land, 
there are more or less complete charters and regulations. However, man 

still does not have a complete understanding of the basic rules of nature; 
nature changes all the time and man must continuously study to recognize 

these changes. In recent years, man has continuously deepened his under- 
standing of nature in practice, namely, he must protect nature while exploit- 
ing her resources; punishment will surely follow if he does otherwise. In 
man's management of farm, forest and grazing land (those fundamental units 

of managing nature), in the past there has been little awareness of this 
point, rather there has been only exploitation but no protection. As a 
consequence, a contradiction between man and nature often exists, causing 
severe destruction of the ecological environment. This is the bakcground 
underlying why man emphasizes the need to establish nature preserves over a 
considerable proportion of the national territory, distributed in different 
environments of nature belts for permanent and continuous exploitation 

of resources by man while maintaining the ecological environment for man's 
requirements. Moreover, these organizations like farm, forest and grazing 
land are obliged to abide by the principle of protecting nature in order to 
utilize nature; the emergence of terms like ecological farm, ecological 
village and ecological and economic garden are an embodiment of this principle. 
Thus, we can see that all these farms, forests or nature preserves are the 
concrete realization of the above-mentioned principle with a consistent 
guiding concept but different requirements and emphases in management and 
administration. Thus, founding nature preserves should be viewed as develop- 
ing farm, forest, factory, mine, port, railroad and reservoir, as a part of 
national economic construction with a special department for management, 

with specially allocated investments, and with special charter and requirements 
to ensure completion of the goals. The preserve cannot be viewed as an organ 
we can have or do without for some kind of decorative purpose for public 
relations. In constructing Xishuangbana in Yunnan, there are three equally 
important pillars: nature preserve construction (including study and care 

of wild animals), as well as rubber and agricultural development. However, 
concerned groups have paid attention to the latter two subjects while the 
first one is still in a nominal state without effective administrative 
measures which should be seriously considered by the authorities. Thus, 
whether or not the nature preserve is viewed as a part of economic construc- 
tion is a central conceptual problem as to whether or not nature preserves can 
be systematically constructed. Apart from a total solution to this problem, 
nature preserves built in response to appeals and recognitions will exist 

in name only and be in a precarious situation. By viewing nature preserves 
only as an integral part of national economic construction, can the leadership 
organization be clarified, and an appropriate solution be arrived at in its 
fundamental goal, fund allocation, personnel training and effective administra- 
tion measures in order to create wealth for the state and to contribute to 
environmental protection. 


Il. Main Goals of Nature Preserves 
After making it clear that nature preserves are a part of national economic 


construction as fundamental units of nature management, the authority depart- 
ment should allocate funds with a well-defined goal and requirements; 
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different nature preserves should exploit their respective specialties which 
are flexibly mastered while completing their goals. However, what are the 
goals nature preserves accomplish? Of course, nature protection is the first 
goal of the preserves, otherwise there would not be a term such as preserve. 
However, how can we accomplish the assigned protection goal? The answer 

calls for a lengthy discussion. Most preserves at present are generally 
formed for protection; in some preserves there are police stations with forest 
police patrols. The neighboring inhabitants are recruited to join a volunteer 
forest ranger system. These are very important measures; it would appear 

that the problem has been solved. However, this is not enough. Since the 
preserve administration has not developed a program for meeting the liveli- 
hood needs of local inhabitants and the preserve workers, or raising living 
standards, the basic problem is still unsolved since poaching and illegal 
timbering are difficult to halt. The preserve only performs the single 

task of protection; this creates an illusion because the function of preserves 
is only passive. Then people, especially the leadership, do not understand 
the function and significance of the preserve: they regard preserves as units 
with outgo but no income. At times when the task is not well done, alloca- 
tions may be halted. Under tight budgetary conditions, first to go is the 
preserve fund. Thus, funds for preserves always starve, like binding one's 
hands and feet, resulting in curtailment of operations and loss of confidence 
by the preserve staff. Quite obviously, it is unavoidable that productive 
work be stepped up in preserves in order for higher economic income. By 
enhancing their working conditions and living standards, at present scientific 
research institutes and schools are exploring and stepping up production 

tasks by all possible means, relying on their work specialties and profession- 
alism. A nature preserve is a unit with land, resources and manpower; it is 
unconceivable for a preserve not to explore productive potentials. On the 

one hand, it is not allowed for a unit to have expenditures only but no 
production owing to the national economic condition we are in; on the other 
hand, a preserve itself also has appropriate conditions to increase income 

and create wealth. This relates to the problem of fundamental goal of a 
preserve. It seems that undoubtedly a preserve should pay attention to 
stepping up production activity according to it resource characteristics 

and specialties. This calls for more scientific research, otherwise there 

is no way to develop production activity without special measures. There- 
fore, it is also necessary to develop scientific research by a nature 
preserve. Progress in scientific research and production activity will 
certainly affect education; the educational and demonstrative functions of 

a preserve also cannot be neglected. Generally, nature preserves are 
representative regions epitomizing biogeographical provinces; these are 
desirable areas for developing tourism. Tourism is an aspect of productive 
activity and is functional in education; evidently, tourism should be an 
important goal of a preserve. In short, a nature preserve is a multi- 
functional structures unit of nature management, and an overall planning in 
various aspects of protection, scientific research, productive activity, 
education and tourism must be done. Thus, the final purpose of protection 

can be attained together with creating wealth for the state and welfare for 
the people. 
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III. Relationship Between a Nature Preserve and Local Inhabitants 


The task of a nature preserve will be much simpler if no people are living in 
the area. However, China is a nation with a very large population. Most 
areas are densely populated with bustling human production activities except 
for the Qinghai-Tibet Plateau and Xinjiang desert area where population is 
sparse and the effect of man's activities is relatively low. Though there 
are no inhabitants in some preserves, influences from the outside are also 
severe. Therefore, relationships with local inhabitants are mishandled while 
constructing a preserve; it will be difficult to solve a number of contra- 
dictions. Of course, it is better to relocate the inhabitants if there are 
any. Otherwise, negotiations with them is in order to convert a habitation 
into a work station or to include their production into the overall planning 
of a preserve. For example, the inhabitants of Xishuangbana are accustomed 
to timbering in land reclamation and cultivation of upland rice. This 
cultivation method apparently is contradictory to the task of a preserve. 

In order to include the inhabitants in the preserve'’s production planning, 

it is necessary to negotiate with them not to keep up this mode of cultivation. 
Instead, other trades should be pursued, such as breeding of wild animals, 
cultivation of medicinal herbs or other cash crops. Cereal grains will be 
cultivated by the preserve authorities in appropriate localities for supply- 
ing the local inhabitants. It is not necessary to have each household 
cultivated its own cereal grains. This is a problem that should be solved 
opportunely in tropical nature preserves. Though no people are living in 
some preserves, yet many people enter the preserve daily for productive 
activities. This requires regulations, depending on the real situation, to 
allow their traditional activities and benefits on the basis of observance 
of the protection rules of the preserve. These residents can help in forest 
protection and prevention of forest fires; some qualified residents can be 
employed as forest rangers by carrying out assignments in the preserve. 

In short, everything should be via negotiations with mutual understanding 
and not rigid enforcement of administrative orders. But persons with 
intentional violation or repeated violation of rules even after repeated 
reprimands should be severely punished. Thus, all have a common language 
and a common task to manage the preserve well and to raise living standards. 
As practice has proven, this is a very important task of a preserve. 


IV. Problems in Efficiently Managing Preserves 


The significance and function of a nature preserve are growing in public 
awareness; hence, nature preserves are being established in al] areas. 
According to the statistical data compiled by ZHONGGUO HUANJING BAO, 

17 April 1984. up to the end of October 1983, 262 preserves were approved by 
various levels of the People's Government and the related departments, with 
a total area of approximately 156,000 [Translator's Note: a typographical 
error in the text gives the figure of 1,560,000] square kilometers, occupying 
1.62 percent of the national territory. Among the planned preserves, 134 
have been established with administrative units, occupying an area of 
119,000 square kilometers, 1.23 percent of the national territory. The 
administrative staff totals 4,322. However, it is a problem to classify 
such a large number of preserves for effective administration. Stronger 


organization is really needed. 
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As proved by practice and experience, of first importance in founding and 
managing a preserve well is to clarify its purpose and function as a specific 
type of preserve before hiring staff, together with the expected purpose and 
detailed construction schedule and plan, as well as a specific budget 
allocation and clarified organizational chart. Then the administrative 

work can proceed in order. The boundary of a preserve should be clearly 
delineated with maps drawn. Any dispute as to land or resources, as well 

as use and disposal rights should be completely settled without vagueness. 

It is best to regulate various levels of state preserves via legal means. 

The following laws and regulations should be adhered to and correctly executed: 
forest protection law, nature preserve law, grazing land protection law, 
plant resources protection rules, and animal resources protection rules. 
Everything should proceed legally and local residents should be encouraged 

to take part in administration. Necessary administrative conditions (of 

the preserve) such as housing, roads, work and living facilities, can be 
gradually constructed in orderly fashion. The administrative areas of 
different requirements should be clearly delineated; the key protection 
objects and the task goal should be clarified as early as possible, so that 
all personnel can be well informed for higher work capability in the preserve. 
Local residents should be relied on if there is an inadequate supply of 

labor. Contracts can be signed to ensure execution according to stipulation. 


V. Setting up Protective Groups for Better Nature Management 


The protective group has been proposed with the requirements of founding and 
managing preserves well in the biological sphere worldwide in the study plan 
of man and the biological sphere. The preserve of biological sphere is 

not a passive protection unit; its range does not simply involve selecting 
the better protected sectors of the natural ecological system. The preserve 
of the biological sphere is founded on behalf of man's interest in protecting 
and managing well the representative sightseeing units of various biogeogra- 
phical provinces of the earth. Thus, natural, semi-natural and partially 
artificial ecological systems should be included in the scope of a preserve. 
lhere is the comprehensive (not a single) purpose and goal; in other words, 
the preserve should be functional in protection, scientific research, 
education, productive activity and tourism. This requires delineating of 

a core zone, a buffer zone and an experiment zone according to the situation 
and requirements in order to unify and coordinate the administration by 
solving any possible contradiction among the five above-mentioned goals. 
However, it is not easy to select such a self-contained area for comprehen- 
sive administration. However, under realistic conditions, nature managing 
units with different purposes and requirements may be established in different 
sectors of an area. For example, a farm, a forest or a grazing land for 

the purpose of productive activity, a research and experiment station mainly 
for scientific research or teaching, a preserve for protection, #8 well as 

a scenery managing unit or cultural-objects management units; these above- 
mentioned scattered and isolated units should be unified into a protection 
group for management under different requirements instead of setting up 
these units scattered in different systems. Then one preserve emphasizing 
protection, another emphasizing experimentation, and one more preserve 
empnasizing management and administration can be unified into a protection 
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group for comprehensive aid coordinated management. These units may be 
included in a complete entity, or they may be scattered based on the actual 
situation. Thus, it is relatively easier to unify the various goals of 
protectior, productive activity, scientific research, education and tourism 
into a uniiied management system of a protection group. Preserves with 
different purposes can concentrate their efforts to reach their goals. 

For example, within the Mengcang Preserve and its adjacent areas of Yunnan's 
Xishuangbana, there are forests and institutes of tropical plants (including 
botanical gardens); these units can be unified into a protection group for 
unified planning and management with assignment of their respective goals. 
This management approach is possibly better than isolated management under 
different systems. Thus, a protection group makes self-suffficiency easier 
to reach, and not overreaching and ending up with fund shortages, unable 

to proceed with the protection goal. Conversely, wealth can be created for 
the state and the preserves can be better constructed for the welfare of 
local residents, and even mankind at large. From the setting in Mengcang 
Preserve, protection and scientific research constitute the basis of 
developing productive activity and tourism. Development of productive 
activity and tourism will certainly have greater educational functions by 
simultaneously promoting and furthering scientific research, advantageous to 
advancing with protection tasks. With the additional requirements of closely 
coordinated construction of rural and town areas with the preserve enhance- 
ment, Mengcang can become more beautiful, attracting more tourists as well as 
personnel taking part in research on tropical forests and their management. 
It appears that setting up a protection group from the viewpoint of nature 
protection as its rationale will show a new direction with prospects for 
subsequent management of nature. (Bibliography is not included.) 
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AUTHOR: FENG Guiliang [7458 6311 5328] 
ORG: Shanghai Institute of Computer Technology 
TITLE: “A Generalized Euclidean Algorithm in Decoding for the Subfield 


Subcodes of Modified Reed-Solomon Codes with Generalized Bound" 


SOURCE: Beijing TONGXIN XUEBAO [JOURNAL OF CHINA INSTITUTE OF COMMUNICATIONS] 
in Chinese No 4, Oct 84 pp 1-10 


TEXT OF ENGLISH ABSTRACT: It is known from past work [TONGXIN XUEBAO, No l, 
pp 37-47] that by using mltiple subsets of consecutive syndromes, the 
coefficient of an error location polynomial may be obtained by solving a 

set of linear equations for the subfield subcodes of modified Reed-Solomon 
codes with generalized bound. In order to solve the set of linear equations 
efficiently, a generalized Euclidean algorithm is introduced. It generalizes 
Sugiyama et al.'s Euclidean algorithm. This algorithm can also be used to 
synthesize the shortest length linear shift-register that will generate given 
multiple sequences efficiently. 
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ORG: South China Institute of Technology 


TITLE: “The Concept of Linked Capacitance in Z Domain and Its Computer-aided 
Analysis Application of Switched-Capacitor Networks” 


SOURCE: Beijing TONCXIN XUEBAO [JOURNAL OF CHINA INSTITUTE OF COMMUNICATIONS] 
in Chinese No 4, Oct 84 pp 11-19 


TEXT OF ENGLISH ABSTRACT: The concept of linked capacitance in Z domain is 
proposed, and its application in nodal analysis of switched-« apacitor networks 
is discussed. The direct construction method for the nodal charge equations 
is presented. The method is comparatively simple and valid for arbitrary 
input. The CAA program chart and example are given. The results show 
excellent agreement with those obtained in other works. 
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TITLE: "Investigation of Microwave Attenuation Above 10 GHz Due to Rain 
and Cloud" 


SOURCE: Beijing TONCXIN XUEBAO [JOURNAL OF CHINA INSTITUTE OF COMMUNICATIONS] 
in Chinese No 4, Oct 84 pp 20-26 


TEXT OF ENGLISH ABSTRACT: The calculation results of attenuation character- 
istics at frequencies above 10 GHz due to rain and clouds in China are briefly 
described. A measurement method using microwave radiometer is shown, and 

data obtained during the past few years are presented. The data include single 
path attenuation values -f several cloud types at 35 GHz and their relation- 
ships to total liquid water content and relationships between precipitation 
attenuation at 35 and 9.375 GHz and rainfall. Finally, we compare these 
results with theoretical values. 
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ZHAO Cunbin [6392 1317 2430] 


ORG: Both of Beijing Institute of Posts and Communications 
TITLE: “VLF Magnetic Shield Analysis and Optimum Design” 


SOURCE: Beijing TONGCXIN XUEBAO [JOURNAL OF CHINA INSTITUTE OF COMMUNICATIONS] 
in Chinese No 4, Oct 84 pp 33-40 


TEXT OF ENGLISH ABSTRACT: The magnetic shielding effectiveness problem of 

the concentric double shell or a single shell with nonmagnetic component inside 
has been studied previously. For developing the above theory, the magnetic 
shielding with magnetic component inside is studied in this paper. The 
conclusion of the analysis obtained in this paper is in agreement with the 
results of the experiment, therefore it is valuable in practical application. 
It is concluded that the shielding effectiveness of a magnetic shield with 
nonmagnetic component inside can be derived as a special case. 


117 








AUTHOR: HUANG Dawei [7806 1129 5898) 
ORG: Shanghai Institute of Railways 


TITLE: "The Realization of Hilbert Transformers Using Complex Wave Digital 
Filters" 


SOURCE: Beijing TONGXIN XUEBAO [JOURNAL OF CHINA LNSTITUTE OF COMMUNICATIONS] 
in Chinese No 4, Oct 84 pp 41-46, 19 


TEXT OF ENGLISH ABSTRACT: A complex network can be interpreted as a connection 
consisting of two real networks, one of which transfers the real part of the 
complex signal and the other which transfers the imaginary part. If the 
reactance of a complex filter is one-real, we can always realize it using 

wave digital filters. In this paper, the realization of complex filters 

using a wave digital lattice filter is reported. The relationship between 

the real part and the imaginary part of its output fulfills the Hilbert 
transformation. As the attenuation response of a wave digital lattice filter 
meets some symmetrical requirements, considerable savints in hardware can be 
achieved. Thus this is a new realization of Hilbert transformers. 
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AUTHOR: PENG Hailiang [1756 3189 5328] 
ORG: Institute of Electronics, Chinese Academy of Sciences 


TITLE: "On the Fast Algorithm tc Compute a Two-dimensional Convolution and 
Its Improvement" 


SOURCE: Beijing TONGXIN XUEBAO [JOURNAL OF CHINA INSTITUTE OF COMMUNICATIONS] 
in Chinese No 4, Oct 84 pp 72-77 


TEXT OF ENGLISH ABSTRACT: The computation of two-dimensional convolitions by 
polynomial transforms is discussed. The FPT-FFT-CRT algorithm which was 
presented by T.K. Truong, et al., is briefly reviewed, but we find that the 
polynomial multiplication is still a difficult problem. The mathematical 
method for solving this problem and its complexity analysis is given. This 
new method is more efficient than the FPT-FFT-CRT algorithn. 
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ORG: Hangzhou Univecsics 
TITLE: "The Investigation and Application of Universal Logic Gates" 


SOURCE: Hangzhou HANGZHOU DAXUE XUEBAO (ZIRAN KEXUE BAN) [JOURNAL OF 
HANGZHOU UNIVERSITY (NATURAL SCIENCES EDITION)] in Chinese No 1, Jan 84 
pp 68-78 


TEXT OF ENGLISH ABSTRACT: A brief introduction of the Universal Logic Gate 
(ULG,) is given. The authors agree with Hurst's view that ULG, and ULG, are 
the practical ULG. A survey of current research on ULG, and ULG, confirms 
that the optimum ULG. proposed by Chen and Hurst is most likely to be adopted. 
Its application in the synthesis of combinatorial circuits and ROM is research- 
ed more systematically. In addition, the concept of the Universal Logic Gate 
is extended to Universal Flip-Flop and the application in design of sequential 
circuits in terms of the optimum ULG, is disclosed. The literature and this 
paper trend toward the optimum ULG, being possibly chosen as the standard 
cells of uncommitted logic array. Therefore, this provides a new approach 

for the manufacture and employment of LSI circuits. 
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lL May 1985 


AUTHOR: KUANG Yizhong [0562 0001 0022] 
ORG: Laboratory of Laser Physics and Chemistry, Sichuan University 
TITLE: "Research Progress of Laser Isotope Separation in China" 


SOURCE: Shanghai ZHONGGUO JIGUANG [CHINESE JOURNAL OF LASERS] in Chinese 
Vol 12 No 2, 20 Feb 85 pp 65-69 


TEXT OF ENGLISH ABSTRACT: A general review is made of the past and future 
of the research progress in laser isotope separation in China. Enrichment 
experiments on such isotopes as D, T, Li, B, C, S and U have been conducted 
successfully, and valuable progress in the theoretical aspect has also been 
made. 
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AUTHOR: FAN Dianyuan [5400 3329 0337] 
WANG Zhaoming [3769 3564 2494] 
ZHU Aibing [2612 1947 0365] 
et al. 


ORG: All of Shanghai Institute of Optics and Fine Mechanics, Chinese 
Academy of Sciences 


TITLE: "“Eigenmodes of Resonator Containing Apertures" 


SOURCE: Shanghai ZHONGGUO JIGUANG [CHINESE JOURNAL OF LASERS] in Chinese 
Vol 12 No 2, 20 Feb 85 pp 70-76 


TEXT OF ENGLISH ABSTRACT: Using the ray-matrix method we investigated the 
resonators containing two kinds of apertures. For the first one with a soft 
aperture, a general analysis solution of eigenmodes was derived on the basis 
of the diffraction integral equation. The relationship between the features 
of the zero-order mode and size and position of the aperture was investigated. 
For the second one with a hard aperture, we substituted a Gaussian aperture 
with a suitable diameter for the used aperture, and an approximate eigenmode 
solution was obtained. The results were used for analyzing the mode-selecting 
resonator with iris, the self-aperture mode-selecting resonator and thermo- 
insensitive resonator containing an aperture. The theory has been well 
verified by our experiments. 
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AUTHOR: ZHA Hongkui [2686 7703 6652] 
SHEN Junquan [3088 0193 3123] 
CHENG Ruihua [4453 3843 5478] 
et al. 


ORG: All of Shanghai Institute of Optics and Fine Mechanics, Chinese 
Academy of Sciences 


TITLE: “Investigation of Fast-flow He-free CO, Laser" 


SOURCE: Shanghai ZHONGGUO JIGUANG [CHINESE JOURNAL OF LASERS] in Chinese 
Vol 12 No 2, 20 Feb 85 pp 82-86 


TEXT OF ENGLISH ABSTRACT: This paper describes a fast-flow open-cycle CO, 
laser utilizing He-free mixture. The maximum output power was 1400 W, with 
an electro-optic efficiency of ~5 percent. A molecular kinetic model under 
the flow conditions was used to calculate the distribution of small-signal 
gain along the gas flow direction. 
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AUTHOR : 


ORG: 


TITLE: 
Lasers" 


SOURCE: 


ZHANG Chunping [1728 2504 1627] 
ZHANG Guangyin [1728 0342 1377] 


Both of the Department of Physics, Nankai University 


"Effects of Stress Mirror Cavity on Polarization Characteristics of 


Shanghai ZHONGGUO JIGUANG [CHINESE JOURNAL OF LASERS] in Chinese 


Vol 12 No 2, 20 Feb 85 pp 87-90 


TEXT OF ENGLISH ABSTRACT: We observed that natural orientation of polarization 
can be changed by exerting an external mechanical pressure on the mirror, and 

a large mechanical pressure can change the orthogonal polarization directions 
of several longitudinal modes into the same polarization direction. Thus we 
can obtain a new type of intra-cavity He-Ne laser with polarized output. 
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AUTHOR: ZHAO Donghuan [6392 2639 3562] 
CHEN Jianwen [7115 1696 2429] 
LEI Shizhan [7191 0099 3277] 


ORG: All of Shanghai Institute of Optics and Fine Mechanics, Chinese 
Academy of Sciences 


TITLE: "Effect of Uniform Magnetic Field on the Gain of Free-Electron Laser 
and Study of Its Operating Condition" 


SOURCE: Shanghai ZHONGGUO JIGUANG [CHINESE JOURNAL OF LASERS] in Chinese 
Vol 12 No 2, 20 Feb 85 pp 104-106, 90 


TEXT OF ENGLISH ABSTRACT: Effects of a uniform magnetic field superposing a 
space-period magnetic field on the gain of the free-electron laser were 
analyzed and calculations were carried out. It is shown that the gain is 
increased by orders of magnitude when a suitable period length and uniform 
magnetic field strength are chosen, whereas the gain will be reduced by 
superposing the uniform field when disappropriate conditions are chosen. 

The right operating conditions and calculation results are given. 
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AUTHOR: GUAN Chongwen {7070 1504 2429] 
WANG Rongzhen [3769 1369 3791] 
JIN Humei [6855 3337 2734] 


ORG: All of Shanghai Institute of Optics and Fine Mechanics, Chinese Academy 
of Sciences 


TITLE: "Study of the Protection of Eyes Against Laser Damage" 


SOURCE: Shanghai ZHONGGUO JIGUANG [CHINESE JOURNAL OF LASERS] in Chinese 
Vol 12 No 2, 20 Feb 85 pp 113-117 


TEXT OF ENGLISH ABSTRACT: Potential damage factors are analyzed in laser 
systems from the frequent laser eye damage accidents in recent years. Hygienic 
physics experiments were performed on “reflected laser light from the hitting 
spots” which causes most eye disasters, and measures for eye protection 
against laser damage are discussed. 
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AUTHOR: QI Guiyun [7871 2710 0061) 
YU Shipeng [0060 0013 1756] 
CAO Yuli [2580 0151 7812] 


et al. 
ORG : All of Beijing Kesearch Institute of Vacuum Electron Devices 
TITLE: "RF Excited CO, Waveguide Laser™ 


SOURCE: Shanghai ZHONGGUO JIGUANG [CHINESE JOURNAL OF LASERS] in Chinese 
Vol 12 No 2, 20 Feb 85 pp 118-119 


TEXT OF ENGLISH ABSTRACT: An RF excited CW CO, waveguide laser has been 
developed, and an effective match between the laser head and the RF power 
supply achieved. The exciting frequency was 35.8 MHz. The discharge channel 
Size was 2 mm x 2 mm x 150 mm. The power output of up to 2.8 W and the 
efficiency of up to 4.8 percent have been obtained at a total pressure of 

130 Torr with gas mixture ratio of CO,:N,:He:Xe = 1:0.3:4.2:0.2. 
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AUTHOR: DONG Jingxing [5516 2529 2502) 
WANG Yuzhi [3769 3768 5347] 
XIE Peiliang [6200 1014 5328] 


ORG: All of Shanghai Institute of Optics and Fine Mechanics, Chinese 
Academy of Sciences 


TITLE: “Influence of Lasing on Electron Energy Distribution in CO, Lasers" 


SOURCE: Shanghai ZHONGGUO JIGUANG [CHINESE JOURNAL OF LASERS] in Chinese 
Vol 12 No 2, 20 Feb 85 pp 119-120 


TEXT OF ENGLISH ABSTRACT: In this paper, the influence of lasing on the 
electron energy distribution in CO, lasers is studied by means of the second 
derivative of the probe current. It has been shown that the influence of lasing 
appears atound 2.5 eV. 
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AUTHOR: LOU Qihong [2869 4388 3163) 


ORG: Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of 
Sciences 
TITLE: “Effect of Hz on X-ray Preionized Long Pulse XeCl Excimer Lasers” 


SOURCE: Shanghai ZHONGGUO JIGUANG [CHINESE JOURNAL OF LASERS] in Chinese 
Vol 12 No 2, 20 Feb 85 p 121 


TEXT OF ENGLISH ABSTRACT: The effect of H, on the X-ray preionized long pulse 
XeCl excimer laser was studied experimentally. The peak intensity of laser 
output can be increased by more than 30 percent by adding a small amount of 

H, to the XeCl laser gas mixture. 
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Medical Radiology 1 May 1985 


AUTHOR: FENG Zhongliang [7458 1813 5328] 
ORG: Shanghai Public Health and Epidemic Prevention Station 
TITLE: “Analysis of Plutonium in Large Volume of Water" 


SOURCE: Beijing ZHONGHUA FANGSHE YIXUE YU FANGHU ZAZHI [CHINESE JOURNAL OF 
RADIOLOGICAL MEDICINE AND PROTECTION] in Chinese No 6, 25 Dec 83 pp 57-59 


ABSTRACT: A simple, reliable and highly efficient analytical procedure for 
measuring trace amount of plutonium in water was developed based on the 
principle that freshly prepared manganese dioxide could be used to 
concentrate plutonium at pH 8-10 in a temperature range from 10-28°C. 
Plutonoium in water was co-precipitated with manganese dioxide by adding 
saturated potassium permanganate solution. Concentrated plutonium was 
dissolved and separated in a chromatography column which was packed with 
Tri-n-octylamine (TNOA) and polyfluorochloroethylene (Kel-F). It was 
finally electroplated onto a polished stainless steel plate to be measured 
with a low background detector. Experimental results showed that the 
recovery rate of 239py could reach over 65 percent in various water sources 
with good reproducibility. The minimum amount of saturated potassium 
permanganate solution required was 0.15ml/1 for fresh water, and 0.6ml/1 
for seawater. The rinsing peak for 239pu was sharp, indicating a high 
separation efficiency. The interference due to uranium and thorium 
contamination was minimal. The detection limit of this method was 1.7 

x 10-l5curie/Liter, which should be suitable for routine monitoring of 
plutonium in various water sources. 


This manuscript was received on 10 Nov 81. 
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] 1985 
Radiation Protection may 


AUTHOR: Diao Shaosen [0431 4801 2773] 


ORG: None 


TITLE: “Radiation Protection Assessment of High-Current Pulsed Electron 
Beam Accelerator" 


SOURCE: Taiyuan FUSHE FANGHU [RADIATION PROTECTION] in Chinese Vol 5, No l, 
Jan 85 pp 62-64 


ABSTRACT: High-current pulsed electron beam accelerators are often used in 
the studies of simulated nuclear explosion, inertial constrained fusion, 
plasma physics, blast physics, and lasers. To ensure the safety of such 
accelerators, special measures are required to provide protection against 
high-current pulsed X-rays and neutrons, high voltage, and poisonous gas. In 
this article, the protective measures for a 8 MeV high-current pulsed 
electron beam accelerator are discussed. The layout of the accelerator 
which includes the accelerator hall, the control room and the test chamber, 
is shown in Fig. 1. Based on measurements of radiation levels taken at 
different locations of the facility, the author showed that the operating 
and test personnel can be effectively protected from X-rays if they are 
located at a certain angle away from the electron beam axis. Test results 
also showed that the existing protective measures against high voltage, i.e., 
submerging the Marx generator in a sealed metallic oil container, using 
metallic shields and grounding cables, are adequate and reliable. With 
regard to protection against poisonous gas, it is pointed out that while the 
accelerator hall is equipped with a good ventillation system and a detection 
system for monitoring the concentration of SF, gas, there is currently no 
satisfactory technique for monitoring and testing the poisonous low-fluoride 
gases (e.g., SOF, SO2F2 and SjF}9) which are produced during decomposition 


of SF,. 
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AUTHOR: LI Siyuan [2621 1835 3220] 
ZHANG Tongjun [1728 0681 6511] 
LI Shousong [2621 1108 1529] 


ORG: Lanzhou University 


TITLE: "Rhodium, Another Kind of Rare Metal Impurity With Special Inter- 
face Effect" 


SOURCE: Beijing BANDAOTI XUEBAO [CHINESE JOURNAL OF SEMICONDUCTORS] in 
Chinese Vol 4 No 6, Nov 83 pp 606-608 


ABSTRACT: Following studies on the transition metals Gd and Pd, Rh was also 
discovered to be a kind of metal impurity with negative effects at the Si/Si0? 
interface. Compared with the control chip, an obvious translation occurs in 
the C-V curve of the Rh-doped specimen, under high-frequency or quasi-static 
process, indicating that: (1) In Si, the introduced Rh diffuses very fast; 
(2) at the $i/Si02 interface, it interacts with the positive charge defect 
center (D) to cause the effective charge at the interface to be reduced; 

(3) in terms of C-V curves, unlike the condition of Au-doped interface but 
similar to that of Gd-doped and Pd-doped, there is no compensation action to 
raise the series resistance. Its heat-treatment behavior was observed through 
annealing the Rh-doped specimen at various temperatures (800-1200°C) and 
durations (5-120 minutes): the Qp,/q appears to flatten at about 900°C while 
the electron density at the interface decreases quickly as the temperature 
rises. Results of AES and ESCA analyses via PDP-11/04 system are also 
described. 
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